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[57] ABSTRACT 

An offset lithographic printing machine having a plural- 
ity of in-line liquid application stations, at least one of 
which is an ink image printing station for printing litho- 
graphic ink images onto suitable receptive copy sheets, 
and the final downstream liquid-application station 
being a coating application station for printing a protec- 
tive, and/or aesthetic coating over selected portions of, 
or over the entire ink image-printed surface of the copy 
sheets. The coating application station comprises a plate 
cylinder adapted to print liquid coating composition 
onto predetermined selected areas of the ink image- 
printed copy sheets by offset-transfer to an intermediate 
blanket cylinder, a said blanket cylinder adapted to 
receive said liquid coating composition from the plate 
cylinder for retransfer onto predetermined selected 
image-printed areas of the image-printed copy sheets, 
and also adapted to receive a continuous liquid coating 
composition for retransfer as a continuous overall coat- 
ing over the image printed areas of the image printed 
copy sheets. An adjustable coating-application carriage 
is supported for movement into coating association with 
either the plate cylinder blanket cylinder desired, for 
the application of a printed coating over either prese- 
lected limited areas or over the entire image-printed 
surface of the copy sheets. 
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termined limited printed areas of the copies is advanta- 

ADJUSTABLE COATING AND PRINTING geous from a cost standpoint since the coating composi- 

APPARATUS tions axe relatively expensive and the vol ume required is 

reduced if the coating is only printed in registration 

BACKGROUND OF THE INVENTION 5 where desired. Also, spot coating is frequently used as a 

Conventional lithographic offset printing machines deans for highlighting certain portions of the printed 

or presses comprise one or more image printing stations copies such as company name or logo, product illustra- 

each having a printing roll (sometimes referred to as a tions, photographs, etc. 

plate cylinder) to which is fastened a thin hydrophilic, While the cost of the protective coating compositions 

oleophobic printing plate having image areas which are 10 is an important factor, a more important cost factor is 

oleophilic and hyrdoprobic and background areas the necessity of removing the printed copies from an 

which are oleophobic and hydrophilic. The plate sur- offset printing press and then running them a second 

face is continuously wetted with aqueous' damping time through a coating machine to print either a full 

solution which adheres only to the background areas, protective coating or a spot protective coating, as de- 

and inked with oleoresinous ink which adheres only to 15 sired. This problem is overcome by U.S. Pat. No. 

the image areas of the plate as wet ink. The ink is offset 4,270,483 with respect to the in-line printing of overall 

transferred to the rubber surface of a contacting blanket or continuous protective coatings but the problem of 

roll (sometimes referred to as a blanket cylinder), and providing in-line spot printing of protective coatings 

then retransferred to the receptive surface of a copy with a mfai«TOH» of make-ready time and a high degree 

web or a succession of copy sheets, such as of paper, 20 0 f precision thickness remains, 
where the ink air-dries by oxidation and curing after 

passing through a drying station. SUMMARY OF THE INVENTION 

Since image-drying is gradual, it is conventional to Aa essential objective of the present invention is to 

spray the printed copies with starch or other "suiting" pr0 vide a printing machine or press for the printing of 

powder before the copies are stacked. This prevents 25 subject matter onto a receptive subs trate, such 

sticking of the ink images to adjacent copies and also M a we5 or a succession of copy sheets , said print . 

permits the circulation of air for the oxidation curing ^ a downstream coating statioa de . 

process. » ^ , J . . signed for the application of either continuous or spot 

In cases where cost is not a factor and/or where the ^ ovef ^ c ies - m a 

aesthetic advantages of a protective supercoatmg are 30 

- Another ob^ 

associated with a coating application unit for the appli- * * coatm * ^ atus ed ? * e ™ ted at the fma ^ 
cation of an overall protective coating over the entire downstream uik-application station of a conventional 
printed area of the copy sheets or web. This also avoids 35 of f set P ratul S machlIie or P ress havm ?/ 01 
the necessity of powdering the printed images. Refer- mk-apphcation stations to convert said machine or 
ence is made to U.S. Pat. No. 4,270,483 for its disclosure press, mterauttently if desired, to the m-itne application 
of such an apparatus. The coating unit of U.S. Pat. No. of either continuous or spot coatings, as desired. 
4,270,483 is pivotally-associated with the blanket roil Yet another object of this invention is the provision 
for movement between coating and noncoating or re- 40 of 3 s^Ste coating application apparatus mounted in 
tracted positions. association with the final downstream liquid application 

It is known to apply pattern coatings of protective station of a printing press having a plurality of liquid 
composition by means of blanket rolls by cutting into application stations, each having a plate cylinder, a 
the rubber surface of the blanket to leave raised or relief blanket cylinder and an impression cylinder, the coating 
surface islands which selectively receive the coating 45 application apparatus comprising a coating carriage 
composition from the application roll for retransfer to which is adjustable between one coating position in 
selected areas of the copy sheets in the form of pattern wm 5^ it coats the plate cylinder and another coating 
coatings. This procedure has several disadvantages. position in which it coats the blanket cylinder of the 
The make-ready time required for the preparation of Final downstream station to convert said station to a 
such relief blanket rolls is excessive and the procedure 50 coating station for the application of either spot or con- 
requires the tedious, precision efforts of an expert in tinuous coatings to the surface of the image-printed 
order to approximate the required registration, whereas copies. 

precise relief printing plates used on a printing roll can T&e novel apparatus of the present invention com- 
be produced photographically in a short period of time prises a coating application apparatus for an offset print- 
with a miniftu im of effort and expertise. Moreover, the, 55 ing machine and a printing machine containing such an 
attachment of a relief printing plate to a plate cylinder apparatus; the coating application apparatus having a 
provides some degree of adjustability, axiaily as well as movable carriage designed for operative association in 
circumferentially, to provide better registration if nec- one position with the plate cylinder and in another 
essary, whereas no adjustment of the relief portions is position with the blanket cylinder of the final liquid 
possible relative to the blanket roll or cylinder. 60 application station of the offset printing machine, the 

Protective coating compositions also improve the coating carriage being adjustably supported for auto- 
appearance of printed documents, particularly high matic movement between said two different coating 
quality, multi-color copies such as posters, record jack- positions. One coating position brings the coating appli- 
ets, product brochures, etc., by providing glossy or cation roll of the carriage into coating association with 
matte finishes over the entire image-printed surface or 65 the plate cylinder for the offset formation of predeter- 
over selected image-printed portions thereof such as mined printed spot coatings onto predetermined image- 
photographs, product illustrations, etc. Selected area , printed areas of the copy sheets. The. other coating 
coating, spot coating or perfect registration over prede- position brings the coating application roll of the car- 
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riage into coating association with the blanket cylinder 17a supporting a printing plate dampening system 19a, 
for the offset formation of a continuous coating onto the blanket cylinder 21a and impression cylinder 22a since 
entire image-printed surface of the copy sheets. This in a conventional offset printing machine having a piu- 
enables the printing machine to image-print and coat- rality of liquid application stations, all of the stations are 
print the copy web or sheets in a continuous in-line 5 generally similar but use different printing plates to 
operation, the apparatus being adjustable in simple fash- image different areas of the same copy sheet with differ- 
ion with a minimum make-ready time to adapt the coat- ent colored inks. The present apparatus modifies the 
print step to the application of either spot coatings or final downstream inking station to convert it perma- 
continuous coatings depending upon the requirements nently or intermittently to a versatile coating station, 
of the printing operation. This increases the versatility 10 Plate 23 is an offset relief printing plate, preselected 
of the offset printing machine, avoids the need for sepa- areas of which are raised above the background, gener- 
rate printing machines or for separate runs of the ally referred to as "relief spots". Such spots are sized 
, printed stock and enables the in-line precise printing of and positioned to correspond to areas of the image- 
spot coatings in tight register and adjustable thickness, printed copy sheets 16a which it is desired to selectively 
which was not possible with any prior-known offset 15 coat 

printing machine. The essential novelty of the apparatus of FIG. 1 re- 

The novel apparatus of the present invention enables sides in the adjustable coating apparatus 13 which is 

the final downstream liquid application station of the mounted onto the frame 24 of the printing machine for 

printing machine to be used as either an ink-printing extension of the coating carriage 58 into the liquid appli- 

station or as a coating-application station and permits 20 cation station 12 for adjustable coating association with 

simple and rapid conversion between such utilities. either the coating plate cylinder 17a or the coating 

BRIEF DESCRIPTION OF THE DRAWINGS bl ^Sf Sffif 21 *. as t * arired - , „ . 

The coating application apparatus 13, shown in 

FIG. 1 is a vertical cross-sectional view through two greater detail in FIGS. 2 and 3, comprises a preferred 

downstream liquid application stations of an offset 25 embodiment of the present invention in that it includes 

printing machine, illustrating a coating-application unit a coating carriage 58 which is horizontally adjustably, 

» according to one embodiment of the present invention; in the machine direction, for movement between re- 

* FIGS. 2A and 2B are segmented, detailed side views tracted or passive position and extended or active posi- 

}of coating application unit of FIG. 1 and , tion, and also vertically adjustable for movement be- 

j FIG. 3 is a horizontal front view of the coating appli- 30 tween the levels of the plate cylinder and the blanket 

2 cation unit of FIG. 2. cylinder. Moreover, the coating carriage 58 comprises a 

- TWTATT FH np<5rw TPTTnw nF TWF horizontally adjustable coating applicator unit 72 which 

; DETAILED^^CTamON OF THE u movabJe m ^ dkection between differem 

Z extended coating positions to accommodate plate and 

4 Referring to the drawings, FIG. 1 illustrates a down- 35 blanket cylinders which are not in vertical alignment, as 

stream portion of an offset printing machine 10 compris- shown by FIGS. 1 and 2B. 

fing two liquid application stations 11 and 12, the latter The coating application apparatus 13 of FIGS. 2A 

including a coating apparatus 13 comprising a coating and 3 comprises a spaced pair of parallel, horizontal 

^carriage 58, a radiation drying station 14 including air support rails 30 and 31 or legs designed to be bolted to 

iknives 14a, and a continuous copy sheet gripper system 40 frame portions 32 of the printing machine beyond sta- 

15 which moves a succession of copy sheets 16 through tion 12, rails 30 and 31 each being fastened to a gear 

_:the printing machine. housing 33, 34 of a hydraulic horizontal screw drive 

3 The first liquid application station 11 is a conven- member 35, 36 connected to each other for simulta- 
=^tional offset image printing station comprising a plate neous operation by a drive chain 37. The screw drive 

cylinder 17, to which is clamped an imaged lithographic 45 members 35 and 36 comprise reversible drive screws 38, 

printing plate 18 carrying oleophilic image areas, such 39 which threadably engage nuts 40, 41 which are fixed 

as words, photographs, etc. on an oleophilic back- to the spaced vertical walls 42, 43 of the vertical lift 

ground. The conventional clamping means permits housing 44. 

some degree of lateral or axial adjustment and some Housing 44 is provided adjacent the bases of walls 42 

degree of wrap-around or circumferential adjustment of 50 and 43 with outward projecting cam follower or wheel 

the plate 18 relative to the plate cylinder 17. Plate cylin- pairs 45, 46 which are engaged within the horizontal 

der 17 is associated with a dampening system 19 for tracks of the rails 30 and 31 to support the vertical lift 

wetting the entire background surface of plate 18 with housing 44 for horizontal movement between extended 

aqueous dampening fluid, and with an inking system 20 or active position, illustrated by FIGS. 1 and 2B, and 

for inking the imaged areas of the plate 18 with liquid 55 'retracted or passive position under the effects of hy- 

oleoresinous ink. draulic activation of the screw drive members 35 and 

The inked plate 18 is rotated against the ink receptive 36. Walls 42 and 43 of housing 44 are fastened together , 

surface of a blanket cylinder 21, to which the wet ink and reinforced by cross-beams 47, 48 and 49. 

images are offset or transferred, and the blanket cylin- Vertical or height adjustment of the coating applica- 

der 21 is rotated against a copy sheet 16, passed in the 60 tion carriage 58 is made possible by a second pair of 

nip between the blanket cylinder 21 and an impression associated vertical screw drive members 50 and 51, 

cylinder 22, to transfer the wet ink images to the copy shown most clearly in FIG. 3, each having a gear hous- 

sheet 16 and form an image-printed copy sheet 16A ing 52, 53 attached to the upper end of a vertical rail 

which is conveyed to the last liquid application station member, 54, 55 of the housing 44, and being connected 

12 which includes the coatingapplication apparatus of 65 to each other for simultaneous reversible operation by 

the present apparatus. means of a drive chain 56 through a hydraulic motor 57. 

The coating application station 12 can be similar to Vertical lift housing 44 supports the vertically adjust- 

the inking station 11 with respect to the plate cylinder able carriage 58 which comprises a spaced pair of L- 
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shaped side wail members 59 and 60 fastened together coating applicator unit 72, and is accomplished by pre- 
by cross-beams 61, 62 and 63. The vertical extensions of determined directional and timed activation of the hort- 
wall members 59 and 60 are provided with cam fol- zontal screw drive members 35 and 36, for movement of 
lower or wheel pairs 64, 65 which ride within the verti- the vertical lift housing 44 from retracted, non-coating 
cal tracks of rail members 54 and 55 on the inside of 5 position to extended, aligned position. Movement of the 
housing walls 42, 43 to raise and lower the vertical coating applicator unit 72 into coating position requires 
carriage section 58 under the activation of the screw predetermined directional and timed activation of the 
drive members 50 and 51 since the drive screws 66 and horizontal hydraulic cylinders 83. Adjustable stop 
67 thereof threadabiy engage nuts 68 and 69, respec- members may be incorporated to limit the various 
tively, which are fastened to the lower ends of the verti- 10 movements. 

cal extensions of the L-shaped wall members 59 and 60. As will be clear to those skilled in the offset printing 
The horizontal extensions of the L-shaped wall mem- art, the novel printing and coating apparatus of the 
bers 59 and 60 of the carriage 58 comprise lower hori- present invention enables the modification of a conven- 
zontal track members 70 and 71 which support the tional offset printing machine having a plurality of liq- 
coating application unit 72 of the carriage for horizontal 15 uid application stations to convert it to a printing and 
adjustment therewithal. coating apparatus which is adjustable in simple manner 

Coating application unit 72 of carriage 58 comprises for the alternative application of either full coatings or 
spaced, parallel side frames 73 and 74 fastened together spot coatings. Moreover, such modification may be 
by cross members 75 and 76 and supporting coating temporary, if desired, so that the final downstream liq- 
applicator roll 77, pick-up roll 78 positioned to pick up 20 uid application station may be used for its intended 
liquid coating composition from the coating pan 79, and purpose for the application of printed ink images or for 
adjustable metering roll 80 positioned to control the its modified purpose for printing overall or spot coat- 
amount of coating composition passed by the pick-up ings. The conversion from printing use to spot coating 
roll 78 to the applicator roll 77. The outer surfaces of use merely requires retracting or disengaging the ink 
the side frames 73 and 7* are provided adjacent the top 25 applicator roll of unit 20a to position shown by broken 
edge of each with a spaced pair of cam followers or lines in FIG. 1, replacing the image printing plate on 
wheels 81, 82 which ride within the horizontal tracks of plate cylinder 17a with a relief coating plate 23, clean- 
p the track members 70, 71 of the L-shaped wall members ing the surface of the blanket cylinder 21a and moving 
rjj 59 and 60, to support the coating applicator unit 72 for the coating application unit 13 horizontally from re- 
*. . | adjustable horizontal movement within the carriage 58. 30 tracted position to extended position. If overall or cora- 
As shown by FIG. 2, movement of the coating unit 72 plete coatings are desired it is only necessary to retract 
^ is controlled by a pair of hydraulic cylinders 83 each or disengage the plate cylinder 17a from coating associ- 
\f\ attached by a bracket 84 to an L-shapedwall member ation with the blanket cylinder 21a; without any alter- 
i 59, 60 in horizontal alignment with the track members ation of the plate cylinder 17a or its printing plate 23 or 
2 • 70 and 71, and having their rod end 85 attached to the 35 ink application unit 20a. 

^ inside wall of side frames 73, 74 at posts 86. Activation - The present coating applicator roll 77 has a substan- 
of the hydraulic cylinders causes the coating unit 72 to tially smaller diameter than that of the plate cylinder 
move horizontally along track members 70 and 71 to 17a or the blanket cylinder 21a, the diameters of which 
position the leading edge of the applicator roll 77 for are equal. The speed of rotation of the applicator roll 77 
coating association with either the coating blanket cyl- 40 is adjustable so that its surface speed may be the same as 
inder 21a, as shown in FIG. 28, or the coating plate or slower or faster than the surface speed of cylinders 
cylinder 17a, as shown in FIG. 1. Preferrably the print- 17a and 21a or in reverse rotation thereto, to provide a 
ing machine frame is provided with spaced pairs of brushing action relative thereto, if desired. Such brush- 
latch posts 87 and 88 or support brackets associated ing action provides a shearing of the coating composi- 
with the location of the blanket cylinder 21a and the 45 tion in the nip therebetween, and a relatively heavy or 
plate cylinder 17a for engagement within latch brackets thick direct deposit of coating composition on cylinders 
89 attached to the outer surfaces of the horizontal exten- 17a and 21a in cases where the surface speed of roll 77 
sions of the L-shaped wall members 59 and 60 in the is faster than that of roll 17a or 21a. This 'is desirable 
area of the forward end of the track members 70 and 71. particularly for the application of spot coatings, since 
The engagement of the fixed latch post pair 87 within 50 the coating thickness is always split to about one-half as 
the latch brackets 89 secures the coating applicator the spot coating is transferred from the relief plate 23 of 
carriage 72 in one position for coating the blanket cylin- plate cylinder 17a to the blanket cylinder 21a, and fur- 
der 21a, as shown in FIGS. 28 and 3, while the engage- ther, split to about one quarter when the spot coating is 
ment of the fixed latch post pair 88, shown by broken transferred from the blanket cylinder 21a to the printed 
lines in FIG. 2B, within the same latch brackets 89 55 copy sheets 16A. The effect of such inherent splitting is 
secures the coating applicator carriage 72 in another reduced by increasing the coating thickness on the relief 
position, shown in FIG. 1, for coating the plate cylinder areas of plate 23. 

17a Such engagement requires a presetting of the se- In cases where the coating composition is applied 
quence and duration of operation of the various hydrau- directly to the blanket cylinder 21a, fox the application 
lie mechanisms. Engagement and disengagement of the 60 of continuous coatings to the printed copy sheets 16A,„ 
latch brackets 89 on posts 87 and 88 requires vertical the plate cylinder 17a is retracted from contact with the 
movement of the carriage 58 within the vertical lift blanket cylinder 21a so that the only coating split oc- 
housing 44 by predetermined directional and timed curs during transfer from the blanket cylinder 21a to the 
activation of the vertical screw drive members 50 and imaged copy sheets 16A. 

51. Vertical alignment of the latch brackets 89 with the 65 The offset printing machines to which the present 
latch post pairs 87 and 88 must first be accomplished. invention applies are conventional machines and there- 
This requires horizontal movement of the vertical lift fore the present disclosure does not include details re- 
housing 44 supporting the carriage 58 including the garding the support structure for the various rolls, 
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dampening units, inking units, sheet conveyor system, association with either said blanket cylinder or said 

drying station, or copy sheet supplying and stacking plate cylinder, as desired. 

stations. In most modern printing machines, the sheet 2. An apparatus according to claim 1 in which the 
conveyor system is not a gripper belt or chain but rather support for said coating application apparatus corn- 
comprises automatic grippers on a series of contacting 5 prises a spaced pair of parallel elongate horizontal leg 
impression cylinders and transfer cylinders. members designed to be fastened relative to the frame of 

Also, the present coating compositions and systems an offset printing machine, 

for providing continuous supplies thereof to the coating 3. An apparatus according to claim 2 in which said 

applicator unit are conventional in the art support comprises a parallel pair of spaced vertical wall 

The terms "vertically** and "horizontally" are used 10 members which are fastened to each other to form a 

herein and in the appended claims to define general vertical guide means on a vertical lift housing for said 

directions of movement, including angular vertical coating carriage. 

movement from one level to another and/or angular 4 : ^ apparatus according to claim 3 in which said 
movement in the machine direction. For example, on horizontal leg members comprise horizontal tracks, and 
printing machines where the coating plate cylinder is 15 sa *^ vertical wail members are movably attached to said 
not in perfect vertical alignment above the blanket cyl- horizontal tracks to permit horizontal adjustment of the 
inder it may be preferable that the vertical rail or track position of said vertical lift housing, 
of the vertical lift housing is inclined at an angle similar 5 * An apparatus according to claim 4 in which said 
to the angle from vertical formed by a straight line c °ating carnage comprises a parallel pair of vertical 
contacting the surfaces of the plate cylinder and the 20 Slt ?! mem ^s which are fastened to each other to form 
blanket cylinder to be contacted by the coating applica- f a,d cama S e > ™* side member being supporting- 
tor roll. Movement of the coating carriage along such fc;«Wd bv f a vertical guide means on a wall member 
an inclined vertical rail is both generally vertical and of the vertl f al Mt housm S for vertlcal movement of said 
generally horizontal. Similarly the horizontal track „ ^ge relative to said housing 
members for the support legs of the apparatus and/or 25 * ^apparatus according to claim 5 in which each of 
for the coating applicator unit may also be angular to he ve ? cal S1 ? e , memb * rs °/ 'f"** 5 a 
provide some de^ee of vertical movement m cases ! 0Wer ' ^ ontal S »?P°* e ~ n t0 wluch the coat " 

where the design of the printing machine frame sup- mg /ff f / i- «• 
. «. f. . * i 7. An apparatus according to claim 6 in which the 

aSLtuf " eCeSSary ° f 30 horizontal support extensions comprise horizontal 

, . . . ... trades to which the coating applicator unit is attached 

It is to be understood that the above described em- to ^ horizontal adj^n? 0 f the coating applica- 

bodunento of the mvenUon are illustrative : only and that ^ ^ QQ the ^ rdative ^ verticd lift how- 
modifications throughout may occur to those skilled w 

the ^* A 1 ccord i n S 1 ^ this u ^ ention * n f l *° * re - 35 8. An apparatus according to claim 1 in which said 

garded as limited to the embedments disclosed herein, coati carri comprises re leasable latching means 

butis to be muted as defined by the appended claims. for securillg ^ ^ rdative tQ the frame of an Qfftct 

hat is claimed is: printing machine when the carriage is positioned for 

1. An adjustable in-kne coating , application apparatus movemeD t of the applicator unit into coating associa- 

for attachment m association with a dowmnstream liq- ^ tion with either ^ blanket linder or the ]ate lin . 

uid application station of an offset printing machine der 

having a plurality of liquid application stations, for 9 *. ^ a p paratus according to claim 5 comprising 

converting said downstream liquid application station automatic mechanical means for moving said carriage 

to a coatmg application station for applying either con- vertically relative to said vertical lift housing, said 

tmuous or spot coatings over the printed surface of a 45 means comprising a vertical screw drive assembly one 

succession of copy sheets carrying ink images printed end 0 f which & fanned to a vertical side wall of said 

thereon at one or more upstream liquid application housing and the other end of which is fastened to an 

stations, said downstream liquid application station con- adjacent vertical side member of said carriage, 

taining a blanket cylinder positioned to contact said 10. An apparatus according to claim 4 in which said 

plurality of printed copy sheets and an offset plate cylin- 50 horizontal adjustment of the position of the vertical lift 

der in vertical elevation above said blanket cylinder and housing is provided by at least one horizontal screw 

supported for adjustment into and out of coating associ- drive assembly one end of which is fastened to a hori- 

ation therewith, said coating application apparatus hav- zont al leg member and the other end of which is fas- 

ing vertical guide means, a coating carriage attached to tened to an adjacent wall member of the vertical lift 

said support for substantially vertical movement along 55 housing. 

said guide means, said carriage comprising a coating n. An assembly according to claim 7 which further 
application unit, including a container for a supply of comprises means for causing horizontal movement of 
liquid coating composition and an elongate coating the coating applicator unit relative to the coating car- 
applicator roll supported to receive a uniform supply of riage, said means comprising at least one horizontal 
said composition on the surface thereof and to transfer 60 drive member one end of which is fastened to the appii- 
a uniform supply of said composition to the surface of cator unit and the other end of which is fastened to the 
either a plate cylinder or a blanket cylinder in coating horizontal support extension of the carriage, 
association therewith, and mechanical adjustment 1Z An offset printing machine having a frame sup- 
means for moving said carriage on said guide means porting a plurality of in-line liquid application stations, 
relative to said support vertically between elevations 65 each station comprising a blanket cylinder positioned to 
corresponding to the locations of the blanket cylinder contact a succession of copy sheets to apply liquid 
and the plate cylinder of an offset printing machine in thereto, and an offset plate cylinder in printing associa- 
order to move said coating applicator roll into coating tion with said blanket cylinder to apply liquid to prede- 
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termined areas thereof for transfer to said blanket cylin- 17. A machine according to claim 16 in which said 
der and retransfer to said copy sheets, the final down- coating carriage comprises a parallel pair of vertical 
stream liquid application station comprising a liquid side members which are fastened to each other to form 
coating station for the application of continuous or spot said carriage each said side member being supportingiy 
coatings over areas of the copy sheets which are image- 5 engaged by a vertical guide means on a wall member of 
printed with ink in at least one upstream liquid applica- the vertical lift housing for vertical movement of said 
tion station which is an ink printing station, said liquid carriage relative to said housing and between at least 
coating station having said plate cylinder and said blan- said first and second coating positions, 
ket cylinder in vertical elevation relative to each other 18. A machine according to claim 17 in which each of 
and comprising a coating application carriage including 1° sa * d vertical side members of the carriage includes a 
a coating applicator unit having a container for liquid lower horizontal support extension to which the coat- 
coating composition and a coating applicator roll which m S applicator unit is attached, 
receives a continuous supply of said liquid coating com- ^* ^ machine according to claim 18 in which said 
position from said container, and vertical guide means horizontal support extensions comprise horizontal 
for supporting said coating application carriage for 15 trac ^ t0 which the coating applicator unit is attached 
mechanically-adjustable vertical movement along said t0 P ermit horizontal adjustment of the coating applica- 
guide means between a first coating elevation position tor unit relative to tne coating carriage and the blanket 
in which said coating applicator roll is in coating associ- P late cylinders- 

ation with said blanket cylinder and a second coating 20 * A mchiae according to claim 12 in which the 
elevation position in which said coating applicator roll 20 frame of said machine includes first position latching 
is in coating association with said plate cylinder means associated with the blanket cylinder, and second 
whereby said carriage can be moved mechanically to P 0 ^ 00 latching means associated with the plate cylin- 
said first position to cause the application of a continu- der m ^ coatm S application station, and said coating 
ous liquid coating to the image printed surface of the „ ca T age . ^ludes mating ^hmg means which engage 
copy sheets, and can be moved mechanically to said 25 ?* d P°^ n latching means when the carriage is moved 
second position to cause the application of spot liquid mt0 said : Grst coatm « P 0Sltl0n 311(1 mto said second coat " 
coatings to predetermined limited areas of the image m € P° slUon - . 
printed surface of the copy sheets. * ""^ to claim 17 comprising 

13. A machine according to claim 12 in which said 30 Sfi? 1 * ™?* *S said carnage 

carriage is movable out of bating association with said 30 f housm ?' said 

blanket and/or plate cylinders and said final down- Sv^K r * ^ screw ^ * 

c+f M «, v™;a ™fi™*;~~ • j , j » , . sembly one end of which is fastened to a vertical side 

S^t^S^T T + h P wafl of «* b ™*S and the other end of which is fas- 

id f ZZS?? P h ^ g T^t, • u- tened to vertical side =•«*«■ of said car " 

14. A machine according to claim 12 in which the 35 ^ age 

means for supporting said coating application carriage 22 [ A mchine according to claim 16 which com . 

includes a spaced pair of horizontal leg members de- prises automatic means for providing horizontal adjust- 

signed to support the coating application carnage in ment of the position of the vertical lift housing compris- 

association with final downstream liquid application ing at least one horizontal screw drive assembly one end 
station. , . . 40 of which is fastened to a horizontal track member and 

15. A machine according to claim 12 in which the the other end of which is fastened to an adjacent wall 
means for supporting said coating application carriage member of the vertical lift housing. 

includes a parallel pair of vertical wall members which 23. A machine acconding to claim 19 which further 

are fastened to each other and to said guide means to comprises means for causing horizontal adjustment of 

form a vertical lift housing for said carriage. 45 the coating applicator unit relative to the coating car- 

16. A machine according to claim 15 in which said riage, said means comprising at least one horizontal 
vertical wall members are movably attached to horizon- drive member one end of which is fastened to the appli- 
tal track members to permit horizontal adjustment of cator unit and the other end Of which is fastened to the 
the position of said vertical lift housing relative to the horizontal support extension of the coating carriage, 
blanket and plate cylinders. ,. 50 * * * * * 
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ABSTRACT 



An offset lithographic printing method and machine 
having a plurality of in-line liquid application stations, 
at least one of which is an ink image-printing station for 
printing lithographic ink images on a suitable receptive 

, copy sheet, and at least the final downstream liquid- 
application station is a coating application station for 
printing a protective, and/or aesthetic coating over 
selected* portions of, or over the entire ink image- 
printed surface of the copy sheet. The present method 
and apparatus involves the placement of a drying sta- 
tion between liquid application stations to evaporate 
volatile solvent or, vehicle from the ink images and/or 
to solidify the liquid coating applied at upstream sta- 

✓tions before the application of a continuous or spot 
coating thereover at the next downstream coating sta- 
tion. 

5 Claims, 1 Drawing Sheet 
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the time that the coating composition is applied there- 
' COATING AND PRINTING APPARATUS over, and the presence of water from the dampening 

INCLUDING AN INTERSTATION DRYER system in the copy sheets, produces a visible change in 

the appearance of the portions of the coating overlying 
BACKGROUND OF THE INVENTION 5 the printed images during the evaporation of the sol- 

Conventional lithographic offset printing machines vent, diluent, water, etc., whereby, for example, a 
or presses comprise one or more image-printing stations glossy-surfaced protective coating acquires a flat, matte 
each having a plate cylinder to which is fastened a thin or non-glossy surface, particularly in areas overlying 
hydrophilic, oleophobic printing plate having image the dried and cured printed images, and even the af- 
areas which are oleophilic and hydroprobic and back- 10 fected areas are not uniform in appearance depending 
ground areas which are oleophobic and hydrophilic. upon the colors and/or surface areas of the underlying 
The plate surface is continuously wetted with aqueous printed images. For example, printed colored photo- 
damping solution, which adheres only to the back- graphs, half-tone illustrations, and the like, which are 
ground areas, and is then inked with oleoresinous ink intended to be emphasized or heightened in appearance, 
composition which adheres only to the image areas of 15 suc h as by the application of glossy spot coatings there- 
the plate as wet ink. The ink is offset-transferred to the over> undergo loss or degradation in the uniformity of 
rubber surface of a contacting blanket cylinder, and appearance and their color during the drying of 

then retransferred to the receptive surface of a copy ttte copy sheets. 

web or a succession of copy sheets, such as of paper, Also, in cases where the protective or aesthetic coat- 
where the ink gradually hardens or cures by oxidation 20 mg is Qnly spot . a pplied, such as over printed photo- 
after passing through a final drying station located gFap hs, product illustrations, etc., the images printed on 
downstream of the final liquid application station where other surface ^as of the copy s h eets remain exposed 
the volatile solvent is evaporated from the ink composi- ^ cafl gtick tQ adjacent copy sheets unless stilting 

tion of the images. t powder is applied, as discussed herein before. 

Since image-curing is graduaUt » The ed f don rf conventionai o{Tset print . 

spray the pnnted Qopies with starch or other s tdttng £ ^ makgs . . ible t0 appIy 

powder before the copies ™ *2?'J1^S S ^ssive continuous and spot coatings to a succession 

urin rocess " 30 here P r0 P erl y t0 the first coatm S whlie the latter 1S stl11 

Tn^es where cost is not a factor and/or where the wet, and/or the second coating will undergo degrada- 
aesthetic advantages of a protective supercoating are tion or loss of gloss dunng drying of the underlying 
desired, it is known to provide the printing machine coating. 

with a downstream coating station having a blanket These defects are of substantial importance m cases 
cylinder associated with a coating application unit for 35 where the additional expense of one or more coatmgs is 
the application of an overall protective coating over the justified by the desired results, i.e., promotional posters, 
entire printed area of the copy sheets or web. . artwork, product containers, record jackets, videocas- 

This also avoids the necessity of powdering the sette boxes, etc. The defects, i.e., uneven surface ap- 
prised images. Reference is made to U.S. Pat. No. . pearance of the coating(s), detract from the appearance 
4,270,483 for its disclosure of such an apparatus. The 40 0 f the underlying images or photographs, particularly in 
coating unit of U.S. Pat. No. 4,270,483 is pivotally- the case of multi-colored images or photographs and are 
associated with the blanket cylinder for movement be- due to the presence of residual volatile solvents, dilu- 
tweeri coating and non-coating or retracted positions. entSj wa ter, etc., within the oleoresinous inks of the 
Reference is also made to my copending U.S. patent images or photographs, and the presence of water in the 
application, Serial No. 65,954, filed on even date here- 45 CQpy greets, at the time that the first coating is applied 
with. t thereover, and/or to the presence of volatile solvents, 

Protective coating compositions also improve the diluents or water within the first coating or undercoat- 
appearance of printed documents, particularly high mg at the time that the secon d coating is applied there- 
quality, multi-color copies such as posters, product Qver jh e app u cat i on 0 f a top coating over the printed 
brochures, etc., by providing glossy or matte finishes 50 . ^ and/Qr Qver a first CQating retards the volatile 
over the entire image-printed surface or over selected ^ diluent Qr watef against in the fmal 

image-printed portions thereof such as photographs, ^ ^ - t eventuaily migrates into the top 

product illustrations, etc. Selected area coating spot > * ■ ^ ^ ^ dual curin of 

coating or perfect registration over ^predetermined hm- ^ * sevefal hQurs ^ 

ited printed areas of the copies is advantageous from a 55 J ^ don surfacg ^ Qf 

cost standpomt since the coatmg compositions are rela- I"" 1 " 1 * . F 
tively expensive and the volume required is reduced if me t0 P coaun S' 

the coating is only printed in registration where desired. SUMMARY OF THE INVENTION 

as Company name or logo, product mustrations, photo- novel printing and coating method and apparatus for 

graphs etc ^ application of one or more protective or 

While the in-line application of a protective or aes- aesthetic coatings over imaged subject matter offset- 

thetic coating over the offset-printed images on a sue- printed onto each of a succession of copy sheets while 
cession of copy sheets will prevent the dried but un- 65 avoiding the usual degradation or loss of uniformity of 

cured printed images from sticking to adjacent copy the surface appearance of areas of the coating(s) applied 

sheets, the relatively wet condition of the printing ink over the printed images and/or over underlying coated 

composition and its solvent and/or diluent content, at areas. 
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It is another objective of the present invention to 
enable the in-line application of a second protective or 
aesthetic coating, such as a glossy-finish spot coating, 
over a first protective coating, such as a continuous 
matte-finish coating, while avoiding the problems of 5 
poor adhesion and degradation or loss of glossy surface 
appearance of the second coating. 

Essentially, the present invention is concerned with 
providing unblemished coated lithographic copies of 
the types desired in cases where the additional expense 10 
of supercoatings is justified by the desired results. 

The present method and apparatus provides for the 
in-line drying of lithographic ink images, including 
photographic multi-color reproductions, and/or the 
drying of first continuous or spot coatings, printed or 15 
applied at one liquid application station before the appli- 
cation of a continuous or spot coating over said ink 
images or over said continuous spot coating at the next 
downstream liquid application station by interposing an 
in-line drying station between said one and next liquid 20 
application stations in order to more completely dry the 
ink images or first coating prior to the application of a 
final coating thereover, whereby the eventual drying of 
said final coating results in a substantially perfect sur- 
face finish 25 

The oleoresinous inks conventionally used to print 
lithographic copies generally comprise a mixture of 
oxidizable drying oils, such as safflower oil or linseed 
oil, a compatible resin binder material, such as a pheno- 
lic resin or a varnish, pigment such as carbon black, 30 
drying agents, and a volatile solvent such as mineral 
spirits, or other solvent for the resin and oil. The printed 
copy sheets also contain some water from the dampen- 
ing system. Drying of the images occurs in two stages, 
namely evaporation of the volatile solvent in the first 35 
stage to form the relatively dry, tacky printed images, 
and oxidation-curing of the oleoresinous printed com- 
position which requires several hours time and results in 
the final non-sticky, smear-resistant printed images. The 
present invention is concerned with first-stage drying or 40 
solvent/water evaporation prior to the application of a 
supercoating over the printed images 

The coating compositions conventionally-used to 
apply protective or aesthetic coatings over printed 
lithographic images are aqueous solutions, dispersions 45 
or emulsions of water-dispersible or water-soluble film- 
forming binder materials, such as acrylic resins, hydro- 
philic colloids, vinyl alcohol, etc. Also, coating compo- 
sitions free of volatile solvents or vehicles are com- 
monly used, such as resin precursor compositions which 50 
are polymerizable or curable by exposure to ultraviolet 
or other radiation. Such compositions are based upon 
liquid acrylic monomers or pre-polymers, or photo- 
polymers and photoinitiators, cross-linking agents and- 
/or other conventional ingredients. Both solvent- 55 
applied and solvent-free coating compositions can pro- 
duce microporous coatings which are permeable to 
oxygen to hasten the curing of the oleoresinous inks. 
While they are also permeable to the volatile ink sol- 
vents, diluents and water, the escape of these volatiles 60 
mars the appearance of the surface finish of the coat- 
ings, as discussed supra. 

The second problem, pertinent to the embodiment of 
drying between coating stations, relates to the reduced 
receptivity of wet undercoatings for supercoatings ap- 65 
plied thereover, producing uneven, discontinuous or 
spotty supercoatings having "holidays" or areas which 
have not accepted the supercoating. 
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The novel method and apparatus of the present in- 
vention overcomes these problems by drying the ink- 
imaged and/or undercoated copy sheets prior to the 
application of the undercoating over the ink-printed 
images and/or prior to the application of the supercoat- 
ing over the undercoating, whereby substantially-per- 
fect coatings having excellent surface properties, such 
as gloss, are produced. 

DESCRIPTION OF THE DRAWING 

FIG. 1 is a vertical cross-sectional view, through the 
final three liquid application stations of an offset print- 
ing machine, illustrating the interposition of in-line dry- 
ing stations between the last two liquid application 
stations and a final downstream liquid application sta- 
tion which is a coating-application station. 

DETAILED DESCRIPTION OF THE DRAWING 

Referring to the drawing, FIG . 1 illustrates a down- 
stream portion of an offset printing machine 10 compris- 
ing three liquid application stations 11, 12 and 13, a 
coating apparatus 14 according to aforementioned co- 
pending application Serial No. 65,954 filed June 24, 
1987, comprising a coating carriage 15, a final radiation 
drying station 16 including air knives 16a, and a contin- 
uous copy sheet conveyor means 17 which moves a 
succession of copy sheets 18 through the printing ma- 
chine. 

The first liquid application station 11 is a conven- 
tional offset image printing station comprising a plate 
cylinder 19, to which is clamped an imaged lithographic 
printing plate 20 carrying oleophilic image areas, such 
as words, photographs, etc. on an oleophobic, hydro- 
philic background. The conventional clamping means 
permits some degree of lateral or axial adjustment and 
some degree of wrap-around or circumferential adjust- 
ment of the plate 20 relative to the plate cylinder 19. 
Plate cylinder 19 is associated with a dampening system 
21 for wetting the entire hydrophilic background sur- 
face of plate 20 with aqueous dampening fluid, and with 
an inking system 22 for selectively inking the image 
areas of the plate 20 with liquid oleoresinous ink compo- 
sition containing a volatile organic solvent 

The inked plate 20 is rotated against the ink-receptive 
surface of a blanket cylinder 23, to which the wet ink 
images are offset or transferred, and the blanket cylin- 
der 23 is rotated against a copy sheet 18, passed in the 
nip between the blanket cylinder 23 and an impression 
cylinder 24, to transfer the wet ink images to the copy 
sheet 18 and form an image-printed copy sheet 18A. 
Some water from the dampening system is also trans- 
ferred to the surface of the copy sheet 18A. Sheet 18A 
is conveyed, imaged face up, through a 25 first drying 
interstation 25, comprising a pair of spaced, elongate air 
knives 26 and 27 and a vapor-extraction unit 28 contain- 
ing an intake fan and a outlet conduit 29 which conveys 
the volatile vehicle vapors to a recovery unit, to the 
atmosphere or for 30 other safe, disposal. 

As illustrated, the printed copy sheets 18A, are con- 
veyed by grippers past the first air knife 26, under trans- 
fer cylinder 30 and past the second air knife 27, to form 
dried printed copy sheets 18B which move into the next 
liquid application station 12. 

The air knives 26 and 27 and the extraction unit 28 are 
conventional elements normally used as final drying 
elements on printing and coating machines of different 
types. Knives 26 and 27 are elongate tubular elements 
provided with an elongate narrow slot formed by op- 



4,841,903 

5 6 

posed, converging walls. Heated air is circulated In cases where the first and/or second coating corn- 
through the tubular elements under pressure and is position is free of volatiles and solidifies by polymeriza- 
expelled from the elongate slot as a concentrated nar- tion curing, the drying interstation 25 a and/or down- 
row band of high speed hot air which is directed against stream drying station 16 will contain a suitable radiation 
the ink-printed copy sheets 18A to evaporate the vola- 5 source such as ultraviolet lamps, 
tile solvent and water therefrom to release solvent and The coating application station 13 also can be similar 
water vapor which is withdrawn by the extraction unit to the inking station 11 and first coating station 12 with 
28, Substantial drying is produced by the first air knife respect to the plate cylinder 19b supporting a printing 
26, and the second air knife 27 preferrably is included, plate dampening system 21& inking system 22£>, blanket 
as illustrated, to insure complete drying prior to the 10 cylinder 236 and impression cylinder 246 since, in a 
entry of the copy sheets 18B to the next liquid applica- conventional offset printing machine having a plurality 
tion station. of liquid application stations, all of the stations are gen- 

In the apparatus of FIG. 1, the second liquid applica- erally similar but use different printing plates to image 

tion station 12 can be either another ink printing station, different areas of the same copy sheet with different 

such as for printing ink of a second color,_orjjLcmbe-a- 15 colored inks. The present apparatus, requiring at least 

first coating statio n Thus the various elements of station one coating-application station, and modifies at least the 

II are numoered similarly to those of station 11 but final downstream inking station to convert it perma- 

including the suffix a. nently or intermittently to a coating-application station 

Where station 12 is another ink printing station, the as shown by FIG. 1 or, alternatively, as illustrated by 

first drying interstation 25, upstream therefrom, func- 20 U.S. Pat. No. 4 f 2I0^483*discussed hereinbefore, 

tions only as a supplemental drying station and can be Plate 20a is an Coffse^ relief pr^oBiSliSi^P^^ 1 ^^^ 

excluded or disconnected. areas of which are raised above the background, gener- 

Where station 12 is a first coating application station, ally referred to as "relief spots" Such spots are sized and 

the first drying interstation 25 is a critical component of positioned to correspond to areas of the image-printed 

the present invention. In such case, the inking system 25 copy sheets 18D which it is desired to selectively coat. 

22a of station 12 is withdrawn, as shown by means of The adjustable coating apparatus 14 is mounted onto 

broken lines, and the dampening system 21a is con* the frame 31 of the printing machine for extension of the 

verted to a dampener coater system by providing a coating carriage 15 into the liquid application station 13 

continuous supply of the desired coating composition to for adjustable- coating association with either the coat- 

the supply pan thereof, i.e., an aqueous dispersion of a 30 ing plate cylinder 19b or the coating blanket cylinder 

film-forming binder material containing in the case of 23& as desired. 

matte-finish coatings, a diffusion filler such as silica or The preferred coating application apparatus 14 in- 

the like. eludes a coating carriage 15 which is horizontally ad- 

Generaliy, where the station 12 is a first coating sta- justably, in the machine direction, for movement be- 
tion, the top roll 19a will be a plate cylinder having a 35 tween retracted or passive position and extended or 
full plate 20a for the application of continuous coatings active position, and also vertically adjustable for move- 
to the intermediate blanket cylinder 23a or transfer ment between the levels of the plate cylinder and the 
cylinder and then to the dried ink-printed copy sheets blanket cylinder as shown by means of broken lines. 
18B to form continuous coated printed copy sheets 18c. Moreover, the coating carriage 15 comprises a horizon- 
However, if desired, ^pjate-cyinder 19a may have a 40 tally-adjustable coating applicator unit 32 which is 
spot-receptive plate o r^ relief plate 20&fa r the transfer of movable in the machine direction between different 
spot coatings to the imermeaiate tSlanket cylinder 23a extended coating positions to move the coating applica- 
and then to predetermined , areas of the printed copy tor roll 33 into coating association with printing and 
sheets 18B to form spot-coated printed copy sheets 18C blanket cylinders which are not in vertical alignment, as 

Most commonly, the first coating will be a complete 45 disclosed in detail in my aforementioned copending 

or continuous coating of a composition providing a application, 

matte non-glossy finish or a utility (semi-gloss) finish, Thus, the coating carriage 15 and the applicator unit 

and the second coating will be a spot coating of a com- 32 are adjusted in the final coating station 13 to associ- 

position providing a glossy finish to highlight predeter- ate applicator roll 33 with either the spot relief plate 206 

mined areas of the printed, coated copies. 50 on printing roll 196. for the printing of spot coatings, or 

The coated printed copy sheets 18C exiting the first with the blanket roll 23& for the application of continu- 

coating station 12 are conveyed by grippers, coated side ous coatings onto the dried, coated, printed copy sheets 

up, through the second drying interstation 25awhich is 18D, to form double-coated printed copies 18E. Copies 

similar to the first drying station 25 and comprises a 18E are transported by grippers past a final downstream 

similar pair of spaced elongate air knives 26a and 27a 55 radiant dryer 16 and air knives 16a, to evaporate the 

and a similar extraction unit 28a and exhaust outlet water vehicle from the second coating and form final 

conduit 29a copies 18F which are stacked to permit final curing of 

The line of forced hot air from the first knife 26a, the oleoresinous printing ink. 
across the width of the copy sheets, substantially dries The essential novelty of the present invention resides 
the first coating by evaporating the water vehicle there- 60 in the interposition of a drying station, such as 25 and 
from, after which the dried, coated copy sheets 19D are 25a, between an ink printing station and a coating sta- 
conveyed by transfer roll 30a to the second air knife 27a tion, and preferably also between coating stations on 
to insure complete drying of the first coating prior to machines having a plurality of coating stations, in order 
the entry of the coated printed copy sheets 18D into the to substantially completely evaporate the volatile sol- 
final coating station 13 which includes the coating- 65 vent or vehicle from the printed ink images, and evapo- 
application apparatus of the copending application, in rate any residual dampening water from the printed 
the illustrated embodiment, but which may be a conven- copy sheets, before the application of a spot or continu- 
tional coating station. ous coating thereover, and preferably to substantially 
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completely solidify and dry the first coating such as by the second coating station 13 and on through the down- 
irradiating to polymerize or by evaporating the volatile stream drying station 16, 16a. 

solvent, vehicle and/or water from the coated, printed After curing for several hours, the coated, printed 

copy sheets before the in-line application of a second copies 18F are found to be free of the surface defects of 

spot or continuous coating over the first-applied coat- 5 copy sheets printed and coated in similar manner but in 

ing, as illustrated. the absence of interstation drying. 

In operation, a succession of copy sheets 18 is auto- While the present specification and drawing refer to a 
matically gripped by the conveyor means 17 and trans- continuous copy sheet conveyor means 17 carrying 
ported through one or more ink printing stations 11 into automatic grippers, it will be clear to those skilled in the 
printing contact with one or more ink blanket rolls 23 to 10 art that most printing and coating machines convey the 
print images, such as of different colors, on predeter- copy sheets by means of automatic grippers present on 
mined areas of each copy sheet, using conventional each of a series of contacting cylinders, such as the 
oleoresinous inks containing volatile organic solvents). impression cylinders 24, 24a and 246 and the interposed 
At each ink-printing station 11, an offset printing plate transfer cylinders 30 and 30a of FIG. 1. 
20 is fastened to a plate cylinder 19, moistened .with 15 It is to be understood that the above described em- 
water/chemical dampening fluid by means of dampen- ' bodiments of the invention are illustrative only and that 
ing unit 21 and inked by means of inking unit 22. The ink modifications throughout may occur to those skilled in 
is selectively received by the image areas of the plate 20, the art. Accordingly, this invention is not to be re- 
where some water dampening solution is picked up by garded as limited to* the embodiments disclosed herein, 
the ink, transferred to the surface of the blanket cylin- 20 but is to be limited as defined by the appended claims, 
der 23 and re-transferred to the upper surface of a copy What is claimed is: 

sheet 18 passed in the nip of cylinder 23 and impression 1. In a continuous in-line offset lithographic printing 

cylinder 24. At this point, the ink images on each im- machine for printing and coating a continuous succes- 

aged copy sheet 18 A still contain the volatile- organic sion of receptive copy paper sheets, comprising a plu- 

soivent and some water dampening solution which, mi- rality of liquid application stations, each comprising a 

grates into the copy paper. plate cylinder for supporting a lithographic printing 

Rather than moving the inked copy sheets 18A di- plate and including means for supplying oleous printing 
rectly from a printing station 11 to a coating station 12, composition to oleophilic image areas on the water- 
as is conventional in the art, the present method and 3Q coated surface of a said printing plate supported 
apparatus provides for intermediate or interstation dry- thereon, a blanket cylinder for receiving said printing 
ing of the inked copies to evaporate the volatile organic composition and water from said plate cylinder and for 
solvent and water dampening solution from the ink transferring said printing composition and water to a 
images and copy paper to form solvent-free copies 18B succession of individual receptive copy paper sheets, 
prior to the application of a protective and/or aesthetic 35 and an impression cylinder forming a nip with said 
coating thereover. blanket cylinder through which said individual recep- 

In the embodiment of FIG. 1 the ink-printed copies tive copy paper sheets are passed to receive printing 
18A are moved through an interstation drying station composition and water from said blanket cylinder, at 
25 by directing the path of the copy sheets down under least one said liquid application station being an up- 
a transfer cylinder 30 and up over the coating impres- 40 stream ink printing station for the transfer of printing 
sion cylinder 24a of the coating station 12. The drying composition in the form of ink images containing a 
of the copy sheets is accomplished by one or more high volatile vehicle onto said succession of copy sheets, and 
velocity hot air knife drying elements, such as 26 and 27 at least one said liquid application station being a down- 
shown in FIG. 1, which heat the ink image, sufficiently stream coating station for the application of a printing 
lowering the solvent vapor pressure while the high 45 composition in the form of a continuous or spot coating 
velocity air scrubs the vapor from the surface to evapo- of liquid, composition over the ink-imaged surface of 
rate substantially all of the volatile organic solvent and said copy sheets, means for feeding said succession of 
water and form substantially solvent-free copies 18B individual receptive copy paper sheets through the nips 
before the copies 18B pass in the coating nip at coating of said blanket and impression cylinders of said liquid 
station 12. 50 application stations, and a final downstream drying 

The evaporated solvent and moisture is drawn into station for drying or otherwise solidifying said coated 

the solvent extraction unit 28 by an exhaust fan 31 and copy paper sheets, the improvements which comprises 

removed from the ambient atmosphere by conduit 29 an intermediate in-line drying station positioned after 

for safety purposes. each of said liquid application stations, each said drying 

On machines having a single coating application sta- 55 station comprising means for directing forced hot air 

tion, such as station 12 or station 13 of FIG. 1, the sol- against the ink printed copy paper sheets to effect the 

vent-free copies 18B are moved through said coating evaporation of water and the volatile vehicle from the 

station 12 or 13 to receive either a continuous or a spot ink images printed on said copy paper sheets prior to the 

coating to form coated, printed copy sheets 18C which entry of the ink-imaged copy paper sheets into the next 
are transported to the final downstream drying station 60 liquid application station including into said coating 

16, 16a. On machines having two coating stations 12 station. 

and 13 used for the application to two superposed coat- 2. A printing machine according to claim 1 having 
ings, either of which may be spot or continuous, matte two adjacent downstream coating stations, character- 
or glossy, the dried, printed copy sheets 18B are moved ized by the presence of another intermediate in-line 
through the first coating station 12 to form coated, 65 drying station positioned in-line therebetween to effect 
printed copy sheets 18C which are moved through the the solidification of the coating applied at the first coat- 
second interstation drying station 25a to form dried ing station prior to the entry of the coated copy sheets 
coated copy sheets 18D. Sheets 18D are moved through into the second coating station. 



3. A printing machine according to claim 1 in which 
said coating station comprises a coating application 
assembly which is adjustably supported for coating 
association with either the plate cylinder, for the appli- 
cation of spot coatings, or the blanket cylinder, for the 
application of continuous coatings* to said copy sheets. 

4. A printing machine according to claim 1 in which 
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said intermediate drying station also comprises a vapor 

extraction means. 

5. A printing machine according to claim 1 in which 

said means comprises an air knife. 

***** 
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[57] ABSTRACT 

A liquid transfer assembly is shown which transfers a 
predetermined thickness of liquid to a moving surface, 
the assembly employing a shearing action to achieve the 
predetermined thickness. The system includes a supply 
means for providing a source of the liquid; a first arcu- 
ately shaped surface which moves at a first speed and is 
adapted to contact the supply means so as to obtain a 
coating of liquid on its surface. A second surface is 
juxtaposed to the first surface but not in contact there- 
with, moves at a second speed different from the first 
speed; and the distance between the two surfaces is 
sufficiently close that the liquid on the first surface 
comes in contact with the second surface at their near- 
est point of proximity. Thus, by virtue of the different 
surface velocities, the liquid is subjected to a shearing 
action at the nearest point of proximity with a deter- 
mined amount thereof being transferred to the second 
surface. 
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predetermined thickness. The system includes a supply 

LIQUID TRANSFER ASSEMBLY AND METHOD means for providing a source of the liquid; a first arcu- 

ately shaped surface which moves at a first speed and is 

FIELD OF THE INVENTION adapted to contact the supply means so as to obtain a 

This invention relates to offset lithographic printing 5 coating of liquid on its surface. A second surface is 

and more particularly to a means and method for trans- juxtaposed to the first surface but not in contact there- 

ferring liquid from a reservoir to an offset lithographic with; moves at a second speed different from the first 

plate cylinder. speed; and the distance between the two surfaces is 

„ ™„ n „ r ^r^ v , sufficiently close that the liquid on the first surface 

BACKGROUND OF THE INVENTION l 0 comes m contact with the second surface at their near- 

In offset lithographic printing, each printing stage est point of proximity. Thus, by virtue of the different 

includes a plate cylinder, to which printing , plates are surface velocities, the liquid is subjected to a shearing 

tightly fastened around its circumference. The plate action at the point of proximity with a determined 

cylinder is equipped with inking and dampening mecha- amount thereof being transferred to the second surface, 
nisms. The plate includes both image and non-image 15 r\rcn? ttvt , t/~\xt ✓nw ^ttt- ^ 

areas which are substantially coplanar, the image poc- DESCRIPTION OF THE DRAWINGS 

tions being hydrophobic and the non-image areas being FIG. 1 is a side, schematic view of an offset litho- 

hydrophiiic. The dampening system applies an aqueous graphic printing apparatus showing the relationship of 

solution to the non-image areas and the inking system the liquid transfer assembly thereto, 
applies a greasy ink to the image areas. The plate cylin- 20 FIG. 2 is an expanded view of the contact surfaces of 

der transfers its image to an intermediate blanket cylin- liquid transfer assembly, 
der which has a specially composed smooth rubber 

blanket surface. Printing stock in either sheet or webbed DETAILED DESCRIPTION OF THE 

form is fed against the blanket cylinder by an impression INVENTION 
cylinder and the ink (and dampening solution), is trans- 25 Reference is made to the followil]g copenciing appli . 

ferred to the printing stock thus completing the printing cationSj ^ of which descri be further details of an offset 

operation. ... . lithographic printing apparatus useful in conjunction 

In applicator roil assemblies used with conventional ^ the Nation hereof. The disclosure of each is 

hthograpmc pnnting cylinders, a pick-up roil is par- incorporated herein expressly by reference: U.S. patent 
dally immersed I « i a trough containing a contmuous 30 ^ Sef N ^,914 fikd June H l9 { 7 ^ 

^J^S^-fSt^ 5 T^i°Ln e ^ ed " Coatil * and M * hod * nd A PP aratus 

coating composition. The surface of the pick-up roil t »k j* a t *. * » j T ro £ \ vt 

"picks up" a relatively thick coating of the liquid and i* C i* dm f ^fff °f ^ T \ and ' P f A N °' 

rotates it into contact with a metering roll which con. V^ 56 n ? ti ** t d) Tf* ^ ? ™ X ApP *" 

trols or meters the thickness of the coating which is to 35 ra *f / t0 Joftn w * ^ , A n , , 

remain on the surface of the pick-up roll. Excess liquid ^ ern ?f *' &}*j&wter ™> bl f^ 

is returned to the trough. Further rotation of the pick- c y hnder 12 md «npreMKm cylinder 14 are all of the 

up roll brings it into pressure contact with an applicator conventional variety normally found in offset litbo- 

roll whereby the applicator roll obtains a coating of the S ra P hic P™mg machines. Plate cylinder 10 is provided 

liquid from the pick-up roll. Finally, the applicator roll 40 with a plate clamp aperture 16 wherein the print plate 

rotates into pressure contact with the plate cylinder (or ( not shown) is clamped to the external circumference of 

in some instances the blanket cylinder) which is coated P late cylinder 10. In a similar manner, blanket cylinder 

with the liquid by the pressure/rolling action of the 12 is provided with a blanket clamp aperture 18 where 

applicator roll. toe blanket is secured. As is well known, a continuous 

As the applicator roll moves about the outer periph- 45 conveyer belt, schematically shown at 20, feeds sheets 

ery of the plate cylinder, it comes into contact with a t0 oe imprinted between blanket cylinder 12 and im- 

plate clamp aperture where plates are secured to the pression cylinder 14. 

outer periphery of the plate cylinder. Unless the appli- ' A dampening system 22 includes a pick-up roll 24 
cator roll/plate cylinder contact pressure is very which has a part of its circumference immersed in liquid 
closely controlled, the clamp aperture will often cause 50 oa to 26 (e.g. water). A metering roll 28 is positioned to 
the applicator role to slightly move away from the co-act with pick-up roll 24 to remove excess and other- 
periphery of the plate cylinder as the plate clamp aper- wise assure a continuous film of liquid on pick-up roll 
ture passes beneath it. This can create an interruption in 24. An applicator roll 30 is positioned so as to be close 
the application of the liquid to the plate with resulting to> but not in contact with pick-up roll 24 as well as the 
nonuniformities in the printed product* 55 outer surface of plate cylinder 10. In this preferred 
Accordingly, it is an object of this invention to pro- embodiment, pick-up roll 24, metering roll 28 and appli- 
vide an improved liquid transfer assembly for offset cator roll 30 are each individually driven by separate 
lithographic printing apparatus. motors so as to enable the speed of each to be individu- 
It is another object of this invention to provide an ally adjusted. While not shown," additional coating sta- 
improved liquid transfer assembly for offset litho- 60 tions for the purpose of applying inking solutions or 
graphic printing apparatus wherein uniform layers of coating solutions may also be emplaced about the pe- 
applied liquid result from the action of the transfer riphery of plate cylinder 10 in the normal manner. It is 
assembly. here emphasized that the liquid transfer principle to be 



SUMMARY OF THE INVENTION 



hereinafter discussed with respect to the dampening 
65 system, applies, in substance, to other coating applica- 
A liquid transfer assembly is shown which transfers a tion stations, 
predetermined thickness of liquid to a moving surface, Referring now to FIG. 2 in conjunction with FIG. 1, 
the assembly employing a shearing action to achieve the an expanded view of applicator roll 30 is shown in con- 
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. junction with portions of plate cylinder 10 and pick-up The above described liquid transfer assembly is par- 
roll 24. After the surface of pick-up roll 24 leaves the ticularly adapted to application as a dampening system 
vicinity of metering roll 28, a layer of liquid 32 (e.g. for a plate cylinder. This is due to the fact that the 
water) resides on its surface. The peripheral velocity of viscosity of water is relatively constant (notwithstand- 
pick-up roll 24 is adjusted so that it exhibits a character- 5 ing temperature changes) and enables the dampening 
istically constant velocity VI. The distance between the system, once adjusted, to operate properly for long 
surfaces of applicator role 30 and pick-up roll 24, at periods of time. On the other hand, if the viscosity of 
their nearest point of proximity 34, is adjusted so that the liquid is subject to large changes or is highly vis- 
the surface of applicator role 30 comes into contact co us > this invention is less well suited. It is applicable to 
with liquid layer 32 as it passes therebetween. Velocity 10 inking systems where ink of relatively medium to low 
V2 of applicator role 30 is adjusted to be greater than viscosities are employed and to coating applications 
VI so as to create, at proximity point 34, a shearing where relatively constant viscosity coating materials 
action on liquid 32. This shearing action causes a layer 2X6 utilized. 

of liquid 36 to adhere to the outer periphery of applica- This invention further reduces the maintenance nec- 
tor role 30 and to be carried around its periphery until 15 essarv for . offset Panting apparatus and substantially 
it comes into contact at proximitv point 38 with the negates the need for chilling of the dampening solution, 
external periphery of plate cylinder 10. Here again, the As is wel1 known- especially for web presses, roll pres- 
velocity V3 of plate cylinder 10 is adjusted to be higher sures generate substantial heat and cause the dampening 
than V2 so that a further shearing action occurs on solution to. increase in temperature-thereby requiring 
liquid layer 36 as it reaches, point 38. The shearing ac- 20 refrigeration This invention decreases the resulting 
tion results in a layer of liquid 40 being applied to plate roll-generated heat and this reduces refrigeration re- 
cylinder 10. quirements. 

By adjusting the relative velocities of the rolls/cylin- . * 15 * b * understood that the above described em- 

der surfaces, the thicknesses- of liquid layers 36 and 38 „ bodiment of the invention is illustrative only and that 

can be readily adjusted (assuming identical wetting 25 ^odifications throughout may occur to those skilled m 

characteristics of the moving surfaces). More specif* Accordingly this invention is not to be re- 

™n« QC tfc* w»w;t„ v> ,*c ;^LcaH rocno.t ;^ vi garded as limited to the embodiment disclosed herein 

caliy, as the velocity V2 is increased with respect to VI, r . . . « , , _ , , , , . . 

a thicker layer of liquid 36 adheres to the surface of bu | ^J* hmited M defmed b * the a PP ended claims ' 

applicator role 30 L in simUar fashion as the ye^ 30 L In ^ ^ transferring a predetermined 

of plate cylinder 10 is i^ wA respec the veloc thickness of fi id tQ a mQvi ^ * liquid ex- 

ity V2 of applicator roll 30, the thickness of liquid layer hibUi ft re]advel constam vdod ovef the 4 at . 

40 can be made to mcrease. Conversely, as penpheral • conditions experienced by said assembly, the combi- 

velocities V2 and V3 approach each other, the layer 40 n * ion compris ing: 

of liquid adhering to plate cylinder 10 will decrease in 35 supply means for producing a source of said H id: 
thickness. However, if the penpheral velocity become a liquid bearing applicator rol j movabIe at a first 
equal or so close as to negate a sheanng action, the speed ^ adapt ed to contact said supply means 
liquid layer thicknesses will split and tend to become and obtain a coating of said liquid on said sur f a ce; 
non-uniform. a p j ate cylinder juxtaposed to said applicator roll and 
. The above stated, non-contacting liquid application 40 adapted to be moved at a second speed different 
system provides a number of advantages. One is that f rom said f irst speed , sa i d plate cylinder being 
there is no contact between applicator role 30 and plate maintained out of contact with said applicator roll 
cylinder 10 thereby preventing any contact between but sufficiently close thereto that said liquid coat- 
applicator role 30 and plate clamp aperture 16. Another mg 0 n said applicator roll comes in contact with 
is that the amount of wear on the respective rolls/cylin- 45 said plate cylinder at the nearest point of proximity 
der is greatly decreased. The system further provides 0 f said roil and cylinder, whereby said liquid coat- 
for relatively easy adjustment of the amounts of liquid ing is subjected to a shearing action at said nearest 
to be applied to plate cylinder 10. As aforestated, it is point of proximity with a determined amount 
important that the peripheral velocities of adjoining thereof being transferred to said plate cylinder by 
rolls/cylinder be somewhat different to sustain the 50 shearing action. 

shearing action which creates the desired thickness of 2, The invention as recited in claim 1 wherein said 

liquid coating. liquid is water. 

The motive power for each of the rolls and cylinders 3. The invention as recited in claim 1 wherein said 

should be linearly adjustable in speed so as to provide liquid is ink. , 

the desired variability of circumferential velocities. 55 4. The invention as recited in claim 1 wherein said 

Hydraulic motors are preferred; however electric mo- liquid is a coating material. 

tors of the variable speed variety are also acceptable. * * * * * 

60 
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[57] ABSTRACT 

A straight line flexographic printing method and ma- 
chine having a plurality of in-line liquid application 
stations, at least one of which is an upstream ink image- 
printing stations for printing ink images on a succession 
of cardboard copy sheets, and at least one of which is a 
final downstream liquid-application station which may 
be a coating application station for printing a protective, 
and/or aesthetic coating over selected portions of, or 
over the entire ink image-printed surface of each card- 
board copy sheet. The present method and apparatus 
involves the placement of a forced hot air drying station 
between each of the liquid application stations to evapo- 
rate volatile solvent/diluent from the ink images applied 
at each inking or coating station before the application 
of additional ink images or coatings thereover at the 
next downstream liquid application station. 

11 Claims, 1 Drawing Sheet 
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underprint is visibly different from the redness of the 
FLEXOGRAPHIC COATING AND/OR PRINTING same line extending onto imprinted areas of the sheet, 
METHOD AND APPARATUS INCLUDING due to variations in the ability of the sheet to quickly 

INTERSTATION DRIERS absorb the diluent/solvent. The same is true with re- 

~ . 5 spec* t0 the lack of uniformity of surface appearance of 

BACKGROUND OF THE INVENTION a solvent-applied overcoating. 

The present application is a continuation-in-part of cases where cost is not a factor and/or where the 

application Sen No. 65,914 filed June 24, 1987, now aesthetic advantages of a protective supercoating, gen- 
U.S. Pat No. 4,841,903. endly referred to as a coating in the flexographic indus- 

Conventional flexographic coating and/or printing 10 try, are desired, it is known to provide the printing 
machines or presses comprise one or more image-print* machine with a downstream coating station having a 
ing stations each having a plate cylinder to which is coating application unit for the application of an overall 
fastened a flexographic plate having raised image or protective coating over the entire printed area of the 
printing areas. Aqueous or solvent ink is applied to the copy sheets. 

raised image areas, which ink is transferred directly to 15 While the in-line application of a protective or aes- 
an absorbent copy sheet or web. thetic coating over the flexographic images on a succes- 

This differs from lithographic printing in which the sion of copy sheets will improve the appearance of the 
flat, imaged surface of a plate is continuously wetted print and render it smear-resistant and weather-resist- 
with aqueous damping solution, which adheres only to ant, the relatively wet condition of the printing ink 
the background areas, and the plate is then inked with 20 compositioilj particularly m overprinted areas, at the 
oleoresinous ink composition which adheres only to the time that ±e coating compos ition is applied thereover, 
image areas of the plate as wet ink. The ink is offset- produces a visible change in the appearance of the por- 
transferred to the rubber surface of a contacting blanket tions ofthe coatin flying the printed images during 
cylinder and retransferred to the receptive surface of a the evaporation and/or absorp tion of the solvent, dilu- 
copy web or a suction of copy sheets, such as of 25 w f< £ gi ossy . sur . 

paper where the ink gradually hardens or cures by faced protective coatm g acquires a non-uniform flat, 

oxidation, in some cases after passing through a final „.„~„ *L „ „,„„„_? i i • 

drying station located downstream of the rial liquid £ ^fnW ^ ' m ™ ^ 

action station where the volatile solvent is evapo- Iymg the ™^P™*<* images, and even the affected 
rated from the ink composition of the images. 30 areas are not uniform in appearance depending upon the 

In muIticolorprintingVrc>cesses and machines of both ?° lors ^or ^ ac f ^erlymg printed 

flexographic and lithographic types, the copy web or d » to solvent/diluent in the coating inter- 

sheets pass through a plurality of ink-printing stations in ac ^« stll] - wet color For example, 

which inks of different colors are printed over the same pnnted colored images, half-tone illustrations, and the 
areas in partial or complete registration to produce 35 l^e, which are intended to be emphasized or heightened 
multi-ink images or image portions having a variety of m a PPearance, by the application of glossy coatings 
desired colors or color-blends. However such multi-ink thereover, undergo loss or degradation in the unifor- 
images vary in sharpness, color-intensity and tone or of appearance and their color during the 

hue depending upon the number of underlying ink por- drying of the coating. 

tions. 40 These defects in color quality and coating appearance 

Stiff, heavyweight cardboard sheets, such as corru- ^ °f substantial importance in cases where the addi- 
gated cardboard, can only be printed and/or coated on tional expense of one or more coatings is justified by the 
a straight line flexographic printer and/or coater since desired results, Le., promotional displays, artwork, 
such sheets cannot be caused to wrap around and over product containers, etc. The defects, i.e., uneven sur- 
plate cylinders or impression cylinders, as is common 45 ^ ace appearance of the coating(s) and the quality of the 
with lithographic presses and with some known flexo- underlying color images, detract from the appearance 
graphic presses which are used for printing flexible of the coating and/or underlying images, particularly in 
sheets. the case of multi-colored images and are due to the 

Flexographic straight-line printing machines are em- presence of various amounts of residual volatile sol- 
ployed for the printing of relatively thick sheets of 50 vents, diluents, water, etc., within the flexographic inks 
highly absorbent material, such as corrugated card- of the first images at the time that the second flexo- 
board, which are moved in a straight line, in flat condi- graphic images are applied thereover, and/or to the 
tion, through one or more ink-printing stations. At each presence of volatile solvents, diluents or water within 
such station the thick absorbent sheets pass in the nip the second subsequent flexographic ink images at the 
between a flexographic plate cylinder and an impression 55 time that the coating is applied thereover. The applica- 
or back-up cylinder, the raised images on the plate ap- tion of a top coating over the printed images retards the 
plying flexographic ink directly to the absorbent surface volatile solvent, diluent or water against escape in the 
of each sheet, such as cardboard The flexographic ink final drying station, but the volatiles can eventually 
comprises resin, pigment and volatile diluents and/or migrate from the cardboard into the top coating during 
solvent and dries by the absorption of the diluent/sol- 60 the final drying of the printed cardboard, resulting in a 
vent into the absorbent surface. This results in some loss of perfection in the surface finish of the top coating, 
spreading of the printed images, lines, etc., with resul- These problems have not been important in cases 
tant loss of sharpness, detail and quality of print This is where the sheets being printed are cardboard shipping 
particularly true where different colored inks are cartons or the like, where high quality is not considered 
printed in partial or complete registration, which fur- 65 important However in some cases, such as with display 
ther causes variations in coloration or color tone be- cardboard and ultimate sale cardboard containers, such 
tween areas which are overprinted and areas which are as shoe boxes, toy boxes, clothing closets, etc., where 
not, e.g., the redness of a red line printed over a grey high quality, multi-color printing is important, it has 
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been necessary to print an outer paper sheet by means of tile avoids the accumulation of volatiles, in different 

higher quality printing processes and then adhere or quantities, in different areas of the printed copy sheets 

laminate the printed sheet to the cardboard support. or cardboard sheets, depending upon the number of 

This is expensive and labor-intensive. The present in- overprints, the presence of which can continue to cause 

vention makes this unnecessary for many flexographic 5 the images to spread or broaden and/or can result in 

applications. color degradation and degradation in the uniformity of 

It is known to provide one or more drying stations the appearance of an overcoating, if present, 
between inking stations on continuous web flexographic Th e present invention is concerned with drying or 
printing machines. However such machines convey the solvent/diluent evaporation prior to the application of a 
copy sheet through a tortuous path and thus are only 10 second ink or a supercoating over the printed imaged 
useful for printing flexible webs and not sheet lengths or The coating compositions conventionally used to 
cardboard blanks. apply protective or aesthetic coatings over printed un- 
it is an object of the present invention to provide a ages are aqueous solutions, dispersions or emulsions of 
novel flexographic printing and/or coating method and water-dispersible or water-soluble film-forming binder 
apparatus for the in-line application of one or more inks 15 ma t e rials, such as acrylic resins, hydrophilic colloids, 
and/or protective or aesthetic coatings over imaged alcohol, etc. Also, coating compositions free of 
subject matter flexographically printed onto each of a volatile solvents or vehicles are commonly used, such as 
succession of heavyweight absorbent copy sheets while resin precursor compositions which are polymerizable 
avoiding the usual degradation of sharpness, detail, Qf curaWe b exposure to ultraviolet or other radiation, 
color uniformity or loss of i uniformity of the surface 20 Such compositions are based upon liquid acrylic mono- 
appearance of areas of the ink(s) and/or coating applied mers Qf t ^ lymeTSt or ph otopolymers and photoiniti- 
over the previously mk-pnnted [images. cross-Hnking agents and/or other conventional 
It is another obj«*ive of the present invention to . ^ents. Both solvent-applied and solvent-free coat- 
provide a flexographic printing method and apparatus ^ compositions can produce microporous coatings 
for providing high quahty flexographic printing di- 25 ^^J^^ 

rectly on heavyweight sheets, such as corrugated card- w ^ ^ , ^ > £ fa 

bf ***** ° f these volatiles mars the appearance of the 

aafe^^^ md thereafter ^T/t h ? *■ °"P" supra * 

Essentially, the present invention is concerned with 30 Multicolor flexographic printed ink images com- 

providing high quality flexographic copies of the types are formed by using inks containing pigments of 

desired, directly on heavyweight absorbent sheets par- dlfferent pnmary colors which, when combined in su- 

ticularly in cases where the additional expense of multi- Perposition, produce different secondary colors de- 

ple colors and supercoatings is justified by the desired P endm * u P° n * ntrtv of Primary colors 

results 35 used * however, unless each ink image is dried suffi- 
ciently to evaporate the solvents and water present 

SUMMARY OF THE INVENTION therein, before a second ink is printed in partial or full 

The present flexographic method and apparatus pro- registration thereover, said solvents and water produce 

vides for the inline forced hot air drying of flexographic blemishes in the total image when they are eventually 

ink images, including multicolor images and photo- 40 evaporated. Such blemishes include voids uneven tones, 

graphic reproductions, printed or applied at one liquid ragged edges, etc. 

application station before the application of a second Another problem, pertinent to the embodiment of 

printing ink or a continuous or spot coating over said drying between printing stations, relates to the reduced 

ink images at the next downstream liquid application receptivity of wet images for images and/or supercoat- 

station by interposing an in-line drying station between 45 ^ s applied thereover, producing uneven, discontinu- 

each of said liquid application stations in order to pre- ous or spotty images or supercoatings having "holi- 

dry the first colored ink images prior to the application days" or areas which have not accepted the images or 

of images of a second color or a final coating thereover, supercoating. 

whereby the drying of each ink removes volatile sol- The novel flexographic method and apparatus of the 
vents/diluents which can cause the ink images to spread 50 present invention overcomes these problems with stiff, 
or broaden, and/or blemish the next ink or coating heavyweight absorbent sheets by drying the ink-imaged 
applied thereover. copy sheets prior to the application of additional ink 
The evaporation of volatile solvents/diluents from images and/or prior to the application of a coating over 
flexographic ink. images applied to stiff, absorbent the ink-printed images, whereby substantially-perfect 
sheets is unknown and unobvious since such images are 55 flexographic images and/or coatings having excellent 
intended to dry by absorption of the volatile solvents/- uniformity, color tone and surface properties, such as 
diluents and oil of the ink into the absorbent paper sheet, gloss, are produced on stiff copy sheets, such as card- 
such as the outer paper ply of a corrugated cardboard. board, printed and/ or coated in a straight line flexo- 
However I have discovered that the interstation evapo- graphic apparatus, 
ration of such volatiles dries the ink images before they 60 — _ DRAWING 
can spread, bleed or wick into the absorbent paper sup- 
port, thus preserving their sharpness, detail and color- FIG. 1 is a vertical cross-sectional view of a flexo- 
ation. Moreover such evaporation dries the surfaces of graphic printing and punching machine, illustrating 
the first printed images so that they are more receptive four liquid application stations and the interposition of 
to second images or coatings applied thereover and 65 inline drying stations between each of the liquid appli- 
more resistant to being diluted, spread and/or broad- cation stations and including a final downstream in-line 
ened by the volatiles present in the second applied im- drying station in advance of an optional die cutting, 
ages or coating. Moreover the pre-removal of the vola- folding and/or gluing creasing station. 
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DETAILED DESCRIPTION 

Referring to the drawing, FIG. 1 illustrates a flexo- 
graphic printing machine 10 comprising four liquid 
application stations 11, 12, 13 and 14 the final down- 5 
stream station 14 being a coating station, if desired, an 
an optional die cutting, creasing, folding and/or gluing 
station 15 at which the printed cardboard copies are die 
cut into desired shapes, such as carton blanks, and 
creased for folding purposes, if desired, prior to stack- 10 
ing at 16. 

As illustrated, the present apparatus includes a feed- 
ing station 17 for feeding a continuous supply of card- 
board blanks or sheets 18 in a straight line between a 
plurality of feed rolls 19 into and through each of the 15 
liquid application stations 11 to 14 in which each sheet 
18 is engaged between an upper impression cylinder 20 
and a lower printing cylinder 21. The printed blanks 18 - 
are finally fed to a cutting and creasing press station 15 
in which they are die cut and creased, and moved to a 20 
stack 16. 

Each of the flexographic printing stations 11 to 14 
comprises a flexographic plate cylinder 21, the final 
downstream one of which, in station 14, can be one for 
printing an overall or spot coating over the portions of 25 
the sheet 18 printed with ink images in stations 11, 12 
and 13. The liquid application systems in stations 11 to 
14 each comprise the plate cylinder 21, a metering roll 
22 with associated doctor blade 23, an application roll 
24 and an ink (or coating) supply 25. The illustrated ink 30 
(or coating) supply 25 is a pan into which the roll 24 
extends to receive a continuous supply of the ink or 
coating composition as it is rotated in the counter-clock- 
wise direction. However most commercially available 
flexographic printing machines pump the ink or coating 35 
supply as a continuous supply onto the surface of the 
applicator roll 24. The doctor blade 23 is adjustable 
relative to the surface of the metering roll 22 in order to 
control the thickness of the ink or coating layer moved 
onto the plate surface on the plate cylinder 21 for trans- 40 
fer to the undersurface of each cardboard sheet 18. 

The apparatus includes conventional registration 
means, including feed rolls 19, so that each sheet 18 and 
the plate on each printing cylinder 21 are in exact regis- 
tration to precisely control the areas of each sheet 18 to 45 
be printed with different colored inks at stations 11 to 14 - 
or to be printed with coating composition at station 14. 

The multi-printed sheets 18 are moved into the op- 
tional station 15, which includes a movable cutter/- 
crease die 26 and an anvil 27, in order to cut away 50 
and/or crease predetermined portions thereof to form 
printed blanks 28 which are stacked at 16. 

The essential novelty of the present flexographic 
printing apparatus resides in the plurality of interstation 
driers 29, one or more of which are located after each of 55 
the printing stations 11 to 14 for purposes of rapidly 
drying the ink images applied to sheets 18 at each print- 
ing station 11 to 13 before the printed sheets enter the 
next printing station and to dry the final ink or coating 
after print station 14. This has been found to result in 60 
substantially sharper, clearer images being produced on 
the cardboard sheets as compared to conventional 
straight line flexographic printers which permit the 
images to dry by absorption of the volatile ink solvent- 
/diluent into the cardboard surface. Moreover the pres- 65 
ent apparatus has been found to permit the overprinting 
of different colored inks in partial or complete registra- 
tion without dilution or spreading or alteration of the 
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sharpness or color tone of the underlying images. The 
pre-drying of the underlying images sets their color and 
sharpness, preventing them from being spread and di- 
luted by absorption by the cardboard sheet. Moreover 
the pre-drying of the images renders them more resis- 
tant to being redissolved and spread or diluted by the 
volatile solvent/diluent of the next-applied ink, and 
provides a pre-dried ink surface which is more recep- 
tive to being overprinted with the next-applied ink and 
is resistant to being drawn back off the cardboard sur- 
face by the pressure of the next ink printing cylinder 21. 

Referring to FIG. 1, each interstation drier 29 com- 
prises at least one elongate tubular forced hot air knife 
30 which is closely-spaced from the printed undersur- 
face of the sheets 18, and an associated pair of elongate 
tubular vapor suction means 31 for withdrawing the 
evaporated ink vehicle or solvent to a recovery unit or 
for safe release to the outside atmosphere. 

In operation, the inked plate on the first flexographic 
cylinder 21 is routed against the ink-receptive surface 
of each cardboard sheet 18, to which the wet flexo- 
graphic ink images are transferred to form an image- 
printed copy sheet 18. Each sheet 18 is conveyed, im- 
aged face down, through a first drying interstation 29, 
comprising at least one forced hot air knife 30 and a 
spaced pair of vapor-extraction units 31 which with- 
draw and convey the volatile vehicle vapors to a recov- 
ery unit, to the atmosphere or for other safe disposal. 

As illustrated, each printed copy sheet 18 is conveyed 
past the first air knife 30 to form a dried printed copy 
sheet which is moved into the next liquid application 
station 12. 

The air knife 30 and the extraction units 31 are con- 
ventional elements normally used as final drying ele- 
ments on printing and coating machines of different 
types, and are sufficiently small in diameter, i.e., about 
two inches, that they can be accommodated within the 
small areas present between printing stations on con- 
ventional straight-line flexographic printing machines. 
Knives 30 are elongate tubular elements provided with 
an elongate narrow slot formed by opposed, converging 
walls. Heated air is circulated through the tubular ele- 
ments under pressure and is expelled from the elongate 
slot as a concentrated narrow band of high speed hot air 
which is directed against the undersurface of the ink- 
printed copy sheets 18 to evaporate the volatile solvent 
or vehicle therefrom to release vapor which is with- 
drawn through elongate slots in the extraction units 31. 
Substantial drying is produced by the each air knife 30, 
but a spaced second air knife may be included at each 
drying station 29 to insure complete drying prior to the 
entry of the copy sheets 18 to the next liquid application 
station. 

In the apparatus of FIG. 1, the second ink application 
station 12 is another ink printing station, such as for 
printing ink of a second color. Thus the various ele- 
ments of station 12 are numbered similarly to those of 
station 11. 

The printed copy sheets 18 exiting the second print- 
ing station 12 are moved by feed rollers 19, printed side 
down, through the second drying interstation 29 which 
is similar to the first drying station and comprises a 
similar elongate air knife 30 and a similar spaced pair of 
extraction units 31. 

The line of forced hot air from the second knife 30, 
across the width of the copy sheets printed in station 12, 
substantially dries the second-applied ink images by 
evaporating the vehicle therefrom, after which the 
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dried, copy sheets 18 are conveyed by downstream feed after applied solvents. Conventional drying by absorp- 

rollers 19 for entry of the twice printed copy sheets 18 tion is very slow, does not remove the solvents, diluents 

into the next printing station 13 where ink images of a or water from the copy sheets and retards drying m 

third color are printed over the pre-applied, pre-dried cases where the later applied composition is applied 

ink images, and are dried at the next downstream inter- 5 over pre-printed areas of the absorbent copy sheet, 

station drier 29 prior to entry into the final printing Thus the present flexographic printing process makes 

station 14. The final downstream station 14 can, if de- it possible to print stiff cardboard copy sheets, even 

sired, be a coating application station which is similar to those which have little or no porosity and little or no 

the inking stations 11 to 13 with respect to flexographic absorbing ability, such as cardboard having a printing 

plate cylinder 20 and its associated rollers, except that 10 face of high quality non-absorbant paper or plastic- 

the plate has an overall or spot coating surface, and coated cardboard, corrugated plastic board, and other 

coating composition rather than ink is fed thereto from similar materials on which quality images could not be 

supply 25. printed by conventional flexographic printing pro- 

Thus, the station 14 can be a coating station for the cesses, 
application of continuous spot coatings onto the pre- 15 It is to be understood that the above descnbed em- 
dried printed copy sheets 18 which are transported by bodiments of the invention are illustrative only and that 
feed rollers 19 past a final downstream drying station 29 modifications throughout may occur to those skilled in 
and its air knife 30 to evaporate the water or other the art. Accordingly, this invention is not to be re- 
volatile solvent/diluent from the coating and form final garded as limited to the embodiments disclosed herein, 
copies 18 which are cut, creased, folded and/or glued 20 but it to be limited as defined by the appended claims, 
and stacked. What is claimed is: 

In operation, a succession of cardboard copy sheets L In a flexographic, straight line printing machine 

18 is automatically moved in a straight line by feed comprising a plurality of liquid application stations each 

roller 19 and transported through two or more ink comprising a printing cylinder, at least one of which is 

printing stations into printing contact with two or more 25 an upstream ink printing station for the printing of ink 
flexographic cylinders 21 to print images, such as of images containing a volatile solvent/diluent onto a suc- 

different colors, on predeternimed simnar and/or differ- cession of individual cardboard copy sheets as such 

ent areas of the underside of each copy sheet, using sheets are moved therethrough, and at least one of 

conventional aqueous flexographic inks containing vol- which is a downstream printing station , and means for 

atile organic solvents^) and water At each ink-printing 30 continuously feeding said individual copy sheets, with- 

station 11 to 14 a flexographic printing plate is fastened out bending, through said liquid application stations, the 

to a plate cylinder 21 and inked by means of metering improvement which comprises an intermediate drying 

roller 22. The ink is selectively received by the image station comprising at least one forced hot air means 
areas of the plate and transferred to the under-surface of positioned between each of said liquid application sta- 

a copy sheet 18 passed in the nip of cylinder 21 and 35 tions to apply a line of forced hot air across the direc- 

impression cylinder 20. At this point, the ink images on tion of travel of said sheets as they move therepast to 

each imaged copy sheet 18 still contain the volatile effect the evaporation of the solvent/diluent from the 

organic solvent and water. Rather than moving the ink images printed on said cardboard copy sheets prior 

inked copy sheets 18 directly from the first ink printing to the movement of the ink-imaged copy sheets into the 

station to the next ink printing station 12, as is conven- 40 next liquid application station, to effect the drying of 

tional in the art, the present method and apparatus pro- said images prior to the application of the rink images or 

vides for intermediate or interstation drying of the a coating thereover. 

inked copies to evaporate the volatile organic solvent 2. A flexographic, straight line printing machine ac- 
from the ink images and copy sheet to form solvent-free cording to claim 1 in which one or more of the down- 
copies 18 prior to the application of new ink images 45 stream application stations comprise coating stations for 
thereover. toe application of spot coatings or continuous coatings, 

Flexographic processes are conventionally used to to said copy sheets, 
print ink images onto absorbent paperboard, drying of 3. A flexographic, straight line printing machine ac- 
the ink images being caused by the absorption of the cording to claim 1 in which each said intermediate 
volatile ink vehicle into the copy sheet Heretofore it 50 drying station also comprises a vapor extraction means, 
has not been possible to apply high quality multicolor 4. A flexographic straight line printing machine ac- 
inic images onto cardboard in a single pass on straight cording to claim 1 which further comprises a final sta- 
line flexographic machines because the volatile solvent- tion for cutting the printed cardboard copy sheets, 
/diluent of the after-applied ink images redissolves and 5. A flexographic, straight-line printing machine ac- 
smears the first applied images which mask the absor- 55 cording to claim 1 comprising at least two adjacent ink 
bent copy sheet against rapid absorption of the after- printing stations for printing ink images of different 
applied solvent The same problem occurs when sol- colors in partial or complete registration on said card- 
vent/diluent-applied coating compositions are applied board copy sheets. 

over ink images in the flexographic process. 6. A method for the flexographic printing of a succes- 
The present invention solves these problems by pro- 60 sion of cardboard copy sheets on a continuous straight 
viding the interstation forced hot air driers between line, flexographic printing machine which comprises 
each of the liquid application stations on a straight line the steps of continuously feeding a succession of indi- 
flexographic printing and/or coating apparatus, vidual cardboard copy sheets, without bending, 
whereby the volatile solvents and water are evaporated through a plurality of liquid application stations, each 
to dry the ink images rapidly before additional images 65 having a printing cylinder, including at least one up- 
or coatings are printed thereover. Rapid evaporation stream ink printing station and one or more downstream 
drying renders the dry ink images resistant to being stations, printing images comprising volatile solvent- 
dissolved or smeared, and reduces the dwell time of the /diluent-containing ink onto said copy sheets as they 



move through each of said ink-printing stations to form 
imaged copy sheets, heating said imaged sheets after 
each ink-printing station by moving them past forced 
hot air which applies a line of forced hot air across the 
direction of travel of said sheets to substantially-com- 5 
pletely evaporate the volatile solvent/diluent therefrom 
to form dry imaged copy sheets, prior to movement 
thereof into the next liquid application station* 

7. A method according to claim 6 in which one of said 
downstream printing stations comprises a coating sta- 10 
tion in which a coating is applied which covers the dry 
images printed at the ink printing stations. 

8. A method according to claim 7 in which a said 
coating is applied comprising a partial or spot coating 



which overlies only a portion of the dry images printed 
at the ink printing stations. 

9. A method according to claim 6 in which drying is 
accomplished by directing a narrow line of forced hot 
said air from air knives against said imaged copy sheets. 

10. A method according to claim 6 in which the evap- 
orated solvent/diluent is extracted from the area at 
which it is evaporated. 

11. A method according to claim 6 which comprises 
printing ink images of different colors in partial or com- 
plete registration at at least two adjacent ink printing 
stations. 

***** 



25 



30 



35 



40 



45 



50 



55 



60 



65 



United States Patent im 

DeMoore et al. 



Hi] 

[45] 



in 

US0O5 176077 A 

Patent Number: 
Date of Patent: 



5,176,077 
Jan. 5, 1993 



[54} COATING APPARATUS FOR SHEET-FED, 
OFFSET ROTARY PRINTING PRESSES 

[75] Inventors: Howard W. DeMoore, 2552 Royal 
La., Dallas, Tex. 75229; Datid D. 
Douglas, Garland; Steren M. Person, 
Seagoville, both of Tex 

[73] Assignee: Howard W. DeMoore, Dallas, Tex. 

[21] Appl. No.: 752,778 

[22] Filed: Aug. 30, 1991 

[51] IntCLJ B41F9/00 

[52] U.S. CL - 101/142; 101/147; 

• 101/232; 102/348; 118/46 

[58] Field of Search 101/135, 424.1, 142, 

101/148, 155, 157, 177, 217, 232, 246, 329, 330, 
331, 408, 409, 419, 422, 348-349; 118/46, 211, 
236, 249, 257, 258, 261, 262, 263, 206, DIG. 15 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,270,483 6/1981 Butler et al. - 118/46 

4,372,244 2/1983 Rebel 118/46 

4,399,767 8/1983 Simcth _ 118/46 

4,402,267 9/1983 DeMoore 101/419 

4,524,712 6/1985 Ito » 118/46 

4,685,414 8/1987 DiRico 118/46 

4,704,296 11/1987 Lcanna et al 427/9 

4,706,601 11/1987 Jahn « 118/46 

4,779,557 10/1988 Frazzitu 118/46 



4,796,556 1/1989 Bird 118/46 

4,821,672 4/1989 Bruno 118/261 

4,841,903 6/1989 Bird 118/46 

4,848,265 7/1989 Komori 118/46 

4,895,070 1/1990 Bird 101/148 

4,919,048 4/1990 Tyler 101/217 

4,934,305 6/1990 KoehJer 118/46 

4,939,992 7/1990 Bird 101/183 

4,977,828 12/1990 Douglas 101/142 

5,088.404 2/1992 MacConnell et al 101/232 

5,127,329 7/1992 DeMoore et al 101/232 

FOREIGN PATENT DOCUMENTS 

0270054 6/1988 European Pat. Off. 101/419 

2151185 7/1979 Fed. Rep. of Germany ... 101/424.2 

Primary Examiner — Eugene H. Eickholt 
Attorney, Agent, or Firm — Dennis T. Griggs 

[57] ABSTRACT 

A coating apparatus for use in a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
decorative coating to the wet ink surface of freshly 
printed sheets and including a coating unit having a 
pick-up roller for supplying aqueous coating material 
from a reservoir to the surface of a delivery cylinder 
mounted on a press delivery drive shaft, the delivery 
cylinder performing the dual function of a coating ap- 
plicator rotter and a delivery cylinder during coating- 
operations, 

22 Claims, 5 Drawing Sheets 
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disclosed in U.S. application Scr. No. 07/630,308 filed 
COATING APPARATUS FOR SHEET-FED, Dec. 18 t 1990 entitled Vacuum Transfer Apparatus for 

OFFSET ROTARY PRINTING PRESSES Sheet-Fed Printing Presses now U.S. Pat No. 

5,127,329. That application, the disclosure of which is 
BACKGROUND OF THE INVENTION 5 also incorporated herein by reference, discloses an ap- 

This invention relates to sheet-fed, offset rotary print- paratus which can be employed to draw the imprinted 
ing presses, and more particularly, to a new and im- ^de of a freshly printed sheet into engagement with 
proved apparatus for the in-line application of protec- rollers which support the sheet on the unprinted side 
tive and decorative coatings to the printed surface of during transfer or delivery of the sheet from the impres- 
freshly printed sheets. 10 sion cylinder after printing so that the wet ink on the 

Conventional sheet-fed, offset rotary printing presses freshly printed sheet does not come in contact with 
typically include one or more printing stations through other apparatus in the press. The vacuum transfer appa- 
which individual sheets are fed and printed with wet ratus disclosed in that application can be used as an 
ink. After final printing, the sheets are fed by a delivery alternative to the net type cylinder system disclosed in 
conveyor system to the delivery end of the press where 15 the aforementioned DeMoore patent, or when used in a 
the freshly printed sheets are collected and stacked. In perfecting press, as a supplement to that system, the 
a typical sheet-fed, offset rotary printing press such as vacuum transfer apparatus being primarily intended for 
the Heidelberg Speedmaster line of presses, the delivery use when only one-sided sheet printing is being per- 
conveyor system includes a pair of endless gripper formed by the press, and the net type cylinder system 
chains carrying laterally spaced gripper bars and grip- 20 being used when the press is operating in the perfector 
pen which are used to grip and pull freshly printed mo de with two-sided sheet printing, 
sheets from the impression cylinder and convey the sorne priming applications, it is desirable that the 

sheets toward the sheet delivery stacker. The gripper press ^ capable of applying a protective and/or deco- 
chains are dnven in precisely timed relation to the im- rative co^g over & or a portion c f the surface of the 
pression cylinder by gripper chain sprocket wheels 25 printed shccts . Such t ^ ica]lv ^ fonncd of a 

laterally spaced between a delivery drive shaft mounted uv-curable or water-soluble resin applied as a liquid 
on opposite sides of the press frame, the delivery dnve Qr ^sion by an applicator roller over the 

shaft being mechanically coupled by gears for synchro- ^ dmcd iQ t ^ mk ^ ^ ±c 
nous rotation with the unpresuon cylinder appearance of the sheets. Use of such coatings is partic- 

Smce the inks used with offset type.pnnting presses 30 j£y dedn|b , e whefl Gccoratjve or protective fmishes 
typcally remain wet and tacky for some time after / production of posters, record 

printing, special- precautions must be taken to insure that . ~J , u , f , , , *~ , ,< 

[he wet inked surface of the freshly printed sheets are brochu ^' WW Elding cuton . and the 

not marked or smeared as the sheets are transferred !* e - In ^ wbcre ****** » * apphed the coat, 
from one printing station to another, and through the 35 »* ^P™*" 13 ca f ned out * c finaj ^ P nnlin S 
delivery system to the sheet delivery stacker. One sys- Performed, most desirably by an in-line coating 

tern for insuring that the freshly printed sheets are not application, rather than as a separate step after the 
marked or smeared during transfer is the transfer or P™^ shects have delivered to the sheet delivery 
delivery cylinder system marketed by Printing Re- 5 „ e ?' t , , , . 

search, Inc., of Dallas, Texas under its registered trade- 40 Vanous suggestions have been made for applying the 
mark "SUPER BLUE" That system, which is made and « ^ l ^ c P rcss operation by using the final 

sold under license, is made in accordance with and pnntmg station of the press as the coating application 
operates as described in U.S. Pat. No. 4,402,267, issued staQon - F °r example, in U.S. Pat. Nos. 4,270,483, 
Sep. 6, 1983 to Howard W. DeMoore, the disclosure of 4,685,414, and 4,779,557 there are disclosed coating 
which is incorporated herein by this reference. In that 45 apparatus which can be moved into position to allow 
system, marking and marring of freshly printed sheets is blanket cylinder of the last printing station of a press 

prevented by employing transfer or delivery cylinders t0 be used to apply a coating material to the sheets. In 
provided with a coating of friction reducing material U.S. Pat. No. 4,796,556 there is disclosed a coating 
such as PTTE (Teflon) over which are loosely mounted apparatus which can be selectively moved between the 
fabric covers, referred to in the trade as "nets", and 50 blanket cylinder or the plate cylinder of the last printing 
which support the wet ink side of the freshly printed station of the prcss so that that station can be used as a 
sheets as they are pulled from the impression cylinder. coating station for the press. However, when coating 
Typically, in a multi-color press employing the apparatus of these types are used, the last printing sta- 
"SUPER BLUE" cylinder system, each transfer cylin- tion can not be used to apply ink to the sheets, but rather 
dcr for conveying the freshly printed sheets from one 55 can only be used for the coating operation. Thus, with 
printing station to the next is supplied with a "SUPER these types of in-line press coating apparatus, the press 
BLUE" transfer cylinder system, and the delivery cyl- loses the capability of printing its full range of colors 
inder for conveying the sheets from the last printing since the last printing station is converted to a coating 
station to the sheet delivery stacker is supplied with a station. 

"SUPER BLUE" delivery cylinder system. As used 60 Suggestions for overcoming the problem of the loss 
hereinafter, the term "net type cylinder" is intended to of a printing station when coating is desired have also 
refer to cylinders having fabric nets disposed over the been made, such as that set forth in U.S. Pat. Nos. 
support surface, such as of the general type disclosed in 4,934,305 which discloses a coating apparatus having a 
the aforementioned DeMoore U.S. PaL No. 4,402,267 separate timed applicator roller positioned to apply the 
and exemplified by the "SUPER BLUE" cylinder sys- 65 coating material to the printed sheet while the sheet is 
tern. on the last impression cylinder of the press. This is said 

Another system which can be used to prevent mark- to allow the last printing station to be operated simulta- 
ing and smearing of the freshly printed sheets is that ncously as both an ink application station and a coating 
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station so that no loss of press printing unit capability 
results. Another approach to providing a coating station 
without loosing the printing capabilities of the last 
printing station is to provide a totally separate coating 
unit down stream of the last printing station so that the 5 
coating is applied to the sheets after final printing and 
before the sheets have reached the sheet delivery 
stacker. Such an approach is suggested in U.S. Pat Nos. 
4,399,767 and 4,706,601. While each of these sugges- 
tions provide coating stations which allow the final 10 
printing station to continue to be used for printing, they 
each suffer from the disadvantages of requiring the 
provision of separately driven coating applicator rollers 
and apparatus which must be precisely timed in relation 
to the movement of the sheet to be coated so as to insure 15 
precise registration between application of the coating 
material and the printed sheet The provision of sepa- 
rate timed applicator rollers require that the presses be 
modified to provide sufficient space within the presses 
to accommodate the added coating apparatus or to 20 
increase the length of the presses, and require additional 
and complex drive connections with the press drive 
system to achieve the required precise speed correlation 
between the sheets and the applicator rollers. Such 
modifications can be both expensive and cumbersome 25 
to install and maintain. 

Thus, there exists a need for a new and improved 
in-line apparatus for use in a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
* decorative coating to the printed surface of freshly 30 
printed sheets which allows the final press printing 
station to continue to be used as a printing station, yet 
which does not require any substantial press modifica- 
tion or the addition of a separate timed applicator roller. 
As will be explained in more detail hereinafter, the 35 
present invention solves this need in an novel and unob- 
vious manner. 

SUMMARY OF THE INVENTION 

The present invention provides a new and improved 40 
in-line apparatus for selectively applying a protective 
and/or decorative coating to the surface of freshly 
printed sheets in a sheet-fed, offset rotary printing press 
which is highly reliable and effective in use, yet which 
does not require any expensive or substantial press mod- 45 
ification or result in any impairment of normal press 
operating capability. The present invention enables the 
press to be used to selectively apply the coating material 
to the freshly printed sheets as the sheets are conveyed 
from the impression cylinder of the last printing station 50 
of the press toward the sheet delivery stacker by utiliz- 
ing a delivery cylinder mounted to the existing press 
delivery drive shaft to perform the dual function of a 
coating material applicator roller and a sheet delivery 
cylinder so that no modification of the press is required 55 
to enable the press to be used for either coating or non- 
coating operation, and without impairment of any nor- 
mal press operations. 

More specifically, the present invention is intended 
for use in a sheet-fed, offset rotary printing press of the 60 
type having at least one printing station which includes 
a blanket cylinder and an impression cylinder disposed 
for printing ink onto sheets passing therebetween, and a 
delivery conveyor system for pulling freshly printed 
sheets off the impression cylinder and transporting the 65 
sheets toward the press sheet delivery stacker. For use 
of the present invention, the press must include a deliv- 
ery drive shaft disposed adjacent to and extending par- 
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ailel with the impression cylinder, and which is driven 
in timed synchronous relation with the impression cyl- 
inder. 

In accordance with the invention, a delivery cylinder 
is mounted to the delivery drive shaft and provided 
with a coating blanket disposed over the peripheral 
outer surface of the cylinder, and adapted to engage and 
support the wet ink side of a freshly printed sheet A 
coating apparatus including a supply of liquid coating 
material and a pick-up roller disposed to receive coating 
material from the supply, is mounted to the press and 
operable to permit the pick-up roller to be moved into 
engagement with the delivery cylinder so that coating 
material on the pick-up roller is transferred to the coat- 
ing blanket of the delivery cylinder and then to the 
freshly printed sheet 

Preferably, the coating apparatus is mounted to the 
press downstream of the delivery drive shaft, and in- 
cludes means to selectively move the pick-up roller into 
and out of engagement with the delivery cylinder. 
When the pick-up roller is not in the operable position 
in engagement with the delivery cylinder, the delivery 
cylinder can be used for conventional noncoating sheet 
delivery by removing the coating blanket and, prefera- 
bly, replacing the coating blanket with a fabric net such 
as of the net type cylinder system previously described. 
To convert to a coating operation, the coating blanket is 
attached to the delivery cylinder and, depending upon 
the thickness of the sheets to be printed, packed with 
suitable packing sheets to increase the effective diame- 
ter of the cylinder so that pressure is applied to the 
freshly printed sheets against the impression cylinder by 
the coating blanket covered delivery cylinder. The 
pick-up roller is then moved to the operative position 
engaged with the delivery cylinder so that as freshly 
printed sheets are pulled by the delivery conveyor from 
the impression cylinder around the delivery cylinder, 
coating material applied to the delivery cylinder by the 
pick-up roller is transferred to the freshly printed sheets 
in the nip between the delivery cylinder and the impres- 
sion cylinder. 

Since the delivery cylinder is driven by the delivery 
drive shaft in precise timed relation with the impression 
cylinder, exact registration between the application of 
coating material and the printed sheet is assured. Fur- 
ther, since the coating of the freshly printed sheets is 
carried out through use of a delivery cylinder mounted 
to the existing press delivery drive shaft, no substantial 
press modifications are required, and the press can be 
quickly and easily converted between coating and non- 
coating operation with no loss of printing capability of 
the final printing station. 

Many other features and advantages of the present ^ 
invention will become more apparent from the foDow- 
ing detailed description take in conjunction with the 
accompanying drawings which disclose, by way of 
example, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic side elevational view of a sheet- 
fed, offset rotary printing press having acoating appara- 
tus embodying the present invention; 

FIG. 2 is an enlarged fragmentary side elevational 
view taken substantially within the circular area desig- 
nated "2" in FIG. 1 and showing the coating apparatus 
of the present invention during coating operation; 

FIG. 3 is a side elevational view similar to FIG. 2, but 
showing the coating apparatus in the inoperative posi- 
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tion with the coating pick-up roller and reservoir re- 
moved, and the blanket covering over the delivery 
cylinder replaced with a fabric net for non-coating 
printing: 

FIG. 4 is an enlarged fragmentary perspective view 5 
showing one side of the coating apparatus mounted in 
the press and illustrating the fluid path of coating mate- 
rial from a supply tank to the reservoir of the coating 
unit; 

FIG. 5 is an enlarged fragmentary perspective view 10 
illustrating the end mounting of the coating pick-up 
roller to its support bracket; and 

FIG, 6 is an enlarged fragmentary sectional view 
taken substantially along the lines 6—6 of FIG. 4. 

DETAILED DESCRIPTION OF PRESENTLY 15 
PREFERRED EMBODIMENT 

As shown in the exemplary 'drawings, the present 
invention is embodied in a new and improved in-line 
apparatus, herein generally designated 10, for selective 20 
use in applying a protective and/or decorative coating 
to the freshly printed surface of sheets printed in a 
sheet-fed, offset rotary printing press, herein generally 
designated 12. In this instance, as shown in FIG. 1, the 
coating apparatus 10 is illustrated as installed in a four 25 
color printing press 12, such as that manufactured by 
Heidelberger Druckmaschinen AG of the Federal Re- 
public of Germany under its designation "Heidelberg 
Spcedmaster 102V (40")," and which includes a press 
frame 14 coupled at one end, herein the right end, with 30 
a sheet feeder 16 from which sheets, herein designated 
18, are individually and sequentially fed into the press, 
and at the opposite end, with a sheet delivery stacker 20 
in which the finally printed sheets are collected and 
stacked. Interposed between the sheet feeder 16 and the 35 
sheet delivery stacker 20 are four substantially identical 
sheet printing stations 22, 24, 26 and 28 which can print 
different color inks onto the sheets as they are moved 
through the press 10. 

As illustrated, each of the printing stations 22, 24, 26 40 
and 28 is substantially identical and of conventional 
design, herein including a sheet feed cylinder 30, a plate 
cylinder 32, a blanket cylinder 34 and an impression 
cylinder 36, with each of the first three printing stations 
22, 24, and 26 having a transfer cylinder 38 disposed to 45 
withdraw the freshly printed sheets from the adjacent 
impression cylinder and transfer the freshly printed 
sheets to the next printing station via a transfer drum 40. 
The final printing station 28 herein is shown as equipped 
with a delivery cylinder 42 which functions to support 50 
the printed sheet 18 as it is moved from the final impres- 
sion cylinder 36 by a delivery conveyor system, gener- 
ally designated 44, to the sheet delivery stacker 20. 

The delivery conveyor system 44 hereuris of conven- 
tional design and includes a pair of endless delivery 55 
gripper chains 46, only one of which is shown in the 
drawings, carrying at regular spaced locations along the 
chains, laterally disposed gripper bars 48 having gripper 
elements 50 used to grip the leading edge of a sheet 18 
after it leaves the nip between the delivery cylinder 42 60 
and impression cylinder 36 of the last printing station 
28. As the leading edge of the sheet 18 is gripped by the 
grippers 50, the delivery chains 46 pull the sheet away 
from the impression cylinder 36 and convey the freshly 
printed sheet to the sheet delivery stacker 20 where the 65 
grippers release the finally printed sheet. The endless 
delivery chains 46 are driven in synchronous timed 
relation to the impression cylinder 36 by sprocket 



wheels 52 fixed adjacent the lateral ends of a delivery 
drive shaft 54 which has a mechanically geared cou- 
pling (not shown) through the press drive system to the 
impression cylinder. The delivery drive shaft 54 extends 
laterally between, the sides of the press frame 14 adja- 
cent the impression cylinder 36 of the last printing sta- 
tion 28, and is disposed to be parallel with the axis of the 
impression cylinder. In this instance, the delivery cylin- 
der 42, which is constructed to allow adjustments in 
diameter by suitable means, is fixedly mounted to the 
delivery drive shaft 54 so that the delivery cylinder is 
also rotated in precise timed relation to the impression 
cylinder. 

Preferably, each of the transfer cylinders 38 is 
equipped with an anti-marking system such as the afore- 
mentioned net type transfer cylinder system or the press 
12 can be supplied in the transfer positions with vacuum 
transfer systems of the type disclosed in the above-iden- 
tified copending U.S. application Ser. No. 07/630,308 
filed Dec 18, 1990, although as will become more ap- 
parent hereinafter, the use of such transfer systems is 
not required for the present invention and other types of 
transfer systems can be used. For reasons that will be- 
come more apparent hereinafter, for most efFective use 
of the present invention, however, the delivery cylinder 
42 should be of the type which employs the "SUPER 
BLUE" delivery cylinder system, or, as an alternative, 
should employ in the delivery position, a vacuum trans- 
fer system such as disclosed in the above-identified 
copending U.S. application Ser. No. 07/630,308. 

In this respect, h is important to note that when the 
freshly printed sheets 18 are conveyed away from the 
impression cylinder 36 of the final printing station 28 by 
the gripper 50 carried by the delivery chains 46, the wet 
inked surfaces of the sheets face the delivery drive shaft 
54 and the sheets must be supported such that the ink is 
not marked or smeared as the sheets are transferred. 
Typically, such support is provided by skeleton wheels 
or cylinders mounted to the press delivery drive shaft 
54, or as is now more commonly used, net type delivery 
cylinders such as of the "SUPER BLUE** delivery 
cylinder system type disclosed in the aforementioned 
DeMoore patent More recently, vacuum transfer appa- 
ratus of the type disclosed in the aforementioned co- 
pending U.S. application Ser. No. 07/630,308 have been 
used in place of delivery cylinders or skeleton wheels to 
pull the imprinted side of the sheet away from the deliv- 
ery drive shaft 54 so that the wet ink surface of the 
sheets do not come into contact with any press appara- 
tus. It has been found, however, that when a protective 
or decorative coating material is applied to the wet ink 
surface of the sheets, the coating protects the wet ink 
against marking and smearing such that the coating 
applicator roller itself can be used to support the wet 
inked surface of the sheets without fear of dam age* to 
the freshly printed surface- 
In accordance with the present invention, the in-line 
coating apparatus 10 for selectively applying the pro- 
tective or decorative coating to the sheets 18 enables 
the press 12 to be operated in the normal manner with- 
out the loss of the flnal printing station 28, and without 
requiring any substantial press modifications by em- 
ploying the existing press delivery drive shaft 54 as the 
mounting location for the coating applicator roller. In 
presses 12 utilizing a net type delivery cylinder system, 
that system can be quickly and easily converted to per- 
form, the dual function of being a coating applicator 
roller and a delivery cylinder. In presses having other 



5,176,077 

7 8 

types of delivery systems such as skeleton wheels feet rotation of the pick-up roller 68, a suitable motor 
mounted on the delivery drive shaft 54 or a vacuum 80, herein a hydraulic motor, is attached to one of the 
transfer apparatus as disclosed in the aforementioned side frames 62 and coupled to a suitable hydraulic fluid 
.copending U.S. application Ser. No. 07/630,308, con- source (not shown) through fittings 8L Attached to the 
version to a coating operation can be quickly and easily 5 ontput of the motor 80 is an output gear which is driv- 
achieved by mounting on the press delivery drive shaft ingly coupled through a reduction gear 81 and a series 
in place of the skeleton wheels or in addition to the of idler gears 82 each mounted on stub axles 84, to a 
vacuum transfer apparatus, a suitable support cylinder drive gear 86 attached to the end of a shaft 88 on which 
capable of performing the combined function of a coat- the pick-up roller 68 is concentrically mounted The 
ing applicator roller and a delivery cylinder 42. Typi- 10 shaft 88 of the pick-up roller 68 is, in turn, journaled at 
cally, such a support cylinder will have a diameter each end to the brackets 64 through a releasable semi- 
which provides no more than about a 0.090 inch clear- circular collar 90 (see FIG. 5) attached by bolts 92 to 
ance between the cylinder support surface and the adja- the bracket. Herein, the axle of the terminal idler gear, 
cent impression cylinder 36. By utilizing the delivery designated 82\ also serves as the shaft 72 for pivotally' 
cylinder 42 mounted on the delivery drive shaft 54 to 15 mounting the support bracket 64 to the side frame 62 so 
also act as a coating applicator roller, the present inven- that when the bracket is rotated about the shaft, the 
tion insures that the coating will be applied to the terminal idler gear remains engaged with the drive gear 
printed sheet 18 in precise timed registration, and will 86 of the pick-up roller 68. 

permit the press to be operated with its full range of In this instance, as best as can be seen in FIG.. 6, the 
printing stations, yet allow fast, simple and convenient 20 pick-up roller 68 has a portion which projects laterally 
change-over from coating to noncoating operations, into the reservoir 66 containing the supply of coating 
and vice versa, with a minimum of press down time. material, and a pair of upper and lower inclined doctor 
Toward these ends, the coating apparatus 10 of the blades 94 and 96 attached to the reservoir engage the 
present invention includes a relatively simple, positive roller surface to meter the coating materia] picked up 
acting and economical coating unit, generally desig- 25 from the reservoir by the etched surface 70 of the roller, 
nated 60, mounted to the press frame 14 down stream of The reservoir 66 herein is formed by an elongated, 
the delivery drive shaft 54 and positioned to selectively generally rectangular housing 98 having a generally 
supply coating material to the support surface of a de- C-shaped cross-section with a laterally extending open- 
livery cylinder 42 mounted on the delivery drive shaft ing 100 along one side facing the pick-up roller 68, and 
As best can be seen in FIGS. 2, 4 and 6, the coating unit 30 is supplied with coating material from a supply tank 102 
60 herein comprises a pair of side frames 62, only one of disposed in a remote location within or near the press 
which is shown, it being understood that the other side 12. Preferably, the reservoir 66 is removably attached to 
frame is substantially the same as that of the side frame the brackets 64, herein by bolts 104 having enlarged, 
illustrated, attached to each side of the press frame 14. knurled heads 106, and which can be threaded through 
Pivotally mounted to one end of each of the side frames 35 slots 108 formed in the brackets to clamp the reservoir 
62 is a support bracket 64 carrying one end of a coating in place on the brackets. 

material reservoir 66 and cooperating coating* material To insure that an adequate supply of coating material 
pick-up roller 68 each disposed to extend laterally is always present within the reservoir 66 and to prevent 
across the press 12 parallel with the delivery drive shaft coagulation and clogging of the doctor blades 94 and 96 
54. The coating unit 60 is mounted between the upper 40 by the aqueous coating material, the coating material is 
and lower runs of the delivery chains 46 down stream of circulated through the reservoir, herein by two substan- 
tia delivery drive shaft 54, and positioned so that the tially identical pumps 110 and 112, one of which pumps 
outer peripheral surface 70 of the pick-up roller 68 can coating material from the supply tank 102 via a supply 
be fractionally engaged with the support surface of a line 114 to the bottom of the reservoir, and the other of 
delivery cylinder 42 mounted on the delivery drive 45 which acts to provide suction to a pair of return lines 
shaft. 116 coupled adjacent the top of the reservoir for with- 

As best seen in FIGS. 2 through 4, the support drawing unused coating material from the reservoir. By 
bracket 64 is pivotally attached to the end of the side circulating the coating material from the supply tank 
frame 62 by a shaft 72 disposed at the lower end portion 102 at a greater rate than the rate of withdrawal of 
of the bracket, and can be pivoted about the shaft by an 50 material by the pick-up roller 68, a substantially con- 
extensible cylinder 74, herein shown as a hydraulic stant supply of coating material will always be present 
cylinder, one end 76 of which is secured such as by within the reservoir 66. 

welding to the side frame, and the opposite end 78 of In this instance, the general arrangement of the pick- 
which is coupled through a pivot shaft 79 to the upper up roller 68, doctor blades 94 and 96, and reservoir 66 is„ 
end portion of the bracket By extending or retracting 55 substantially like that disclosed in ILS. Pat No. 
the cylinder 74, the extent of frictional engagement of 4,821,672 entitled DOCTOR BLADE ASSEMBLY 
the pick-up roller 68 with the surface of the delivery WITH ROTARY END SEALS AND INTER- 
cylinder 42 can be controlled, and the pick-up roDer can CHANGEABLE HEADS**, the disclosure of which 
be completely disengaged from the delivery cylinder. can be reviewed for details concerning the structure 
The coating pick-up roller 68, which can be of con- 60 and operation of a pick-up roller and reservoir usable 
ventionai design and preferably one such as the Anilox with the present invention. 

rollers manufactured by AJLC International of Char- Once the coating unit 60 has been installed in a press 
lotte,^ N.C, and sold under the name "PRINTMAS- 12, which basically only requires that the side frames 62 
TER" having an engraved ceramic or chrome outer be attached, such as with bolts, to the sides of the press 
peripheral surface 70, is designed to pick up a predcter- 65 frame 14, and the hydraulic motor 80 be coupled with a 
mined uniform thickness of coating material from the suitable hydraulic source, the press can be quickly and 
reservoir 66, and then uniformly transfer the coating to easily converted to the coating mode. In presses 12 
the support surface of the delivery cylinder 4Z To ef- already supplied with a net type delivery cylinder sys- 



5,176,077 

9 10 

tem, to convert to a coating operation, all that is neces- of a pressure adjustment screw 120 attached to the res- 
sary is that the fabric net material (designated 122 in ervoir, and the bolts 92 and collars 90 are removed, 
FIG. 3) normally used over the support surface of the thereby permitting the pick-up roller to be lifted from 
net type delivery cylinder during noncoating press op- the coating unit 60. To remove the reservoir 66, all that 
erations, be removed and replaced with a coating Man- 5 need be done is to release the mounting bolts 104 secur- 
ket 124 capable of transferring coating material depos- ing the reservoir to the brackets 64. With the coating 
ited thereon onto the printed sheets. Typically, such a unit 60 moved by the extensible cylinder 74 to the mop- 
blanket 124 can be formed as a rubber covering such as erative position, the delivery cylinder 42 can be con- 
used for the covering surface of the conventional blan- verted for normal delivery cylinder operation simply by 
ket cylinders 34 of the press 12. in presses 12 having 10 removing the coating blanket 124 from the delivery 
conventional skeleton wheels or a vacuum transfer type cylinder 42 and replacing the blanket with a fabnc net 
apparatus such as that of the aforementioned copending 122. Alternatively, if a vacuum transfer apparatus such 
U.S. appHcation Ser. No. 07/630,308, a suitable delivery as described in the aforementioned copending U.S. 
cylinder 42 can be fixed to the delivery drive shaft 54 appHcation Ser. No. 07/630,308 is installed m the press 
and a ^mi^r coating blanket 124 applied thereto over 15 12, that apparatus can be activated to deliver sheets 
the cylinder surface. from the impression cylinder 36 without effecting any 

It is important to note that during nonprinting opera- delivery cylinder change since the freshly printed side 
tions, the net type delivery cylinder 42 does not engage of the sheets will not come into contact with the deuv- 
the surface of the impression cylinder 36 during sheet ery cylinder. ^ 
delivery. However, when used as a coating applicator 20 In a typical noncoating operation of the press 12 with 
roller during coating operations, the effective diameter the coating apparatus 10 installed, the coating unit 60 
of the delivery cylinder 42 must be increased so that the will be in the inoperative position. In that situation and 
coating blanket 124 presses the sheet 18 against the with a net type delivery cylinder 42 installed, the deliv- 
surface of the impression cylinder 36, as shown in FIG. ery cylinder will be covered with the fabnc net 122 so 
2. To increase the effective diameter of the delivery 25 that the delivery cylinder operates in the normal man- 
cylinder 42, the thickness of the coating blanket 124 ner with the wet ink side of the freshly printed sheets 18 
applied over the support surface of the delivery cylin- being supported by the net covered surface of the deliv- 
der 42 can be selected to correspond with the thickness ery cylinder. Should the press 12 include a vacuum 
of the sheets 18 to be printed, or suitable packing sheets, transfer apparatus such as disclosed m vT ^ e n ^ m .^ 
such as paper sheets (not shown) of the type conven- 30 tioned copending U.S. application Ser. No. Q7/«U,3U», 
tionally used in conjunction with press blanket cylin- the delivery cylinder 42 can remain on the delivery 
ders 34, can be interposed between the delivery cylin- drive shaft 54, with or without a fabnc net 122, depend- 
der and the coating blanket. ' »g u P° n whether or not the press is used for perfector 

While any suitable means can be used to attached the printing, 
coating blanket 124 to the support surface of the deliv- 35 When it is desired to convert to the coating mode of 

ery cylinder 42, in this instance, as shown in FIGS. 2 operation, the press 12 is stopped just long enough to 

and 3, the delivery cylinder is supplied with clamps 126 replace the fabric net 122 on the delivery cylinder 42 

attached by bolts 127 to the cylinder adjacent the lead- with the coating blanket 124 packed to the required 

ing edge 130 to secure the leading edge of the coating extent necessary for providing the proper pressure to 
blanket 124 to the cylinder, and adjustable tensioning 40 effect coating of the sheet thickness to be printed, 

clamps 128 are provided adjacent the cylinder trailing Thereafter, the pumps 110 and 112 are activated and the 

edge 132 for securing the trailing edge of the blanket to press 12 re-started. The extensible cylinder 74 can then 

the cylinder." However, the tensioning claims 128 are be activated to control the pressure of the pick-up roller 

pivotally mounted at one end by a pin 129 to the cylin- 68 against the delivery cylinder 42 to obuin the desired 
der 42, and the blanket tension is adjusted through a bolt 45 application of coating material to the freshly printed 

131 and nut 133 arrangement. Depending upon the sheets 18. 

thickness of the sheets 18 to be printed and coated by Notably, with the coating apparatus 10 of the present 

the press 12, one or more layers of packing paper or the invention, no timing adjustments between the delivery 

like may be interposed between the support surface of cylinder 42 and the impression cylinder 36 arc required 
the delivery cylinder 42 and the coating blanket 124 to 50 to achieve and maintain precise registration between 

increase the effective diameter of the cylinder. Provi- application of the coating material and the pratrd.sur- 

sion of the tensioning clamps 128 for attaching the coat- face of the sheets 18. Further, the coating unit 60 per- 

ing blanket 124 to the leading edge 132 of the delivery mits a wide range of coating weights to be applied to the 

cylinder 42 allows for such control and adjustment. printed sheets 18 by quickly and easily changing picjc- 
Once installed, the coating unit 60 can remain in 55 up rollers 68 from those designed to produce a very 

position even though the press 12 is operated in the light coating application to those designed to produce a 

non-coating mode. In this respect, when the coating very thick coating application can be used, 

unit 60 is not in operation, the extensible cylinder 74 can From the foregoing, it should be apparent that the 

be actuated to pivot the support brackets 64 carrying coating apparatus 10 of the present invention provides a 
the pick-up roller 68 and reservoir 66 about the shaft 72 60 high! y reliable, effective and economical m-Ime appara- 

ind away from the delivery cylinder 42, thus rendering tus for selectively applying coating matenal to the 

the coating unit inoperative. This then* also frees the freshly printed sheets 18 in a sheet-fed, offset rotary 

pick-up roller 68 and reservoir 66 for fast and easy printing press 12 which allows the final prating station 

removal from the coating unit 60 for cleaning, service to continue to be used as a print station, yet which does 
or replacement. To remove the pick-up roller 68, the 65 not require any substantial press modification ,or the 

coating material is drained from the reservoir 66, and addition of a separate timed applicator roller. While a 

the pressure exerted by the doctor blades 94 and 96 particular form of the present invention has been lllus- 

against the roller is released, therein through operation trated and described, it should be apparent that vana- 
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rions and modifications therein can be made without ervoir and said pick-up roller between said first and 

departing from the spirit and scope of the invention. second positions. > 

We claim: 8. The improvement as set forth in claim 7 wherein 
' 1. In a sheet-fed, offset rotary printing press of the said pick-up roller is rotatably driven by a motor at- 
type including at least one printing station having a 5 tached to said coating apparatus, 
blanket cylinder and an impression cylinder disposed 9. The improvement as set forth in claim 8 wherein 
for printing ink onto sheets passing therebetween, and a said delivery cylinder includes a rubber coating blanket 
delivery conveyor system for pulling freshly printed disposed over said peripheral support surface when ^said 
sheets from the impression cylinder and transporting pick-up roller is in said first operable position, and u> 
the printed sheets toward a sheet delivery stacker, the 10 eludes a fabric net dispose*} over said peripheral support 
delivery conveyor system including a delivery drive wrface when said pick-up roller is in said second mop- 
shaft disposed adjacent to and extending parallel with erable position. 

the impression cylinder and driven in timed synchro- 10. The improvement as set forth in claim 9 wherein 

nous relation with the impression cylinder, the improve- said coating apparatus is mounted to said press down- 

ment comprising: 15 stream of said delivery drive shaft in the direction of 

a delivery cylinder mounted to said delivery drive travel of said sheets during transport by said delivery 

shaft and having an outer peripheral support sur- conveyor system. 

face adapted to engage and support a sheet being 11. The improvement as set forth in claim 1 wherein 
transported by said delivery conveyor system; said mounting means includes first and second side 
a coating apparatus including a supply of liquid coat- 20 frames mounted on said press, a support shaft mounted 
ing material, a rotatable pick-up roller having an on and extending between said first and second side 
outer peripheral surface of substantially cylindrical frames, a support bracket attached to said coating appa- 
shape, and means for applying a coating of liquid ratus and movably coupled to said support shaft for 
coating material from said supply onto said outer pivotal movement between said first and second posi- 
Lj peripheral surface of said pick-up roller; and 25 tions, and said selectively operable means includes an 
means for mounting said coating apparatus to the extensible cylinder coupled between said coating appa- 
ll press adjacent said delivery cylinder including ratus and said support bracket and operable to move 
^ selectively operable means for moving said pick-up said coating apparatus toward and away from said de- 
N roller between a first operable position with a por- livery cylinder. ^ 
in tion of said peripheral surface of said pick-up roller 30 12, In a sheet-fed, offset rotary printing press of trie 
Zj engaged with said support surface- of said delivery type including at least one printing station having a 
2 cylinder, and a second inoperable position with blanket cylinder and an impression cylinder disposed 
* said peripheral surface out of engagement with said for printing wet ink onto sheets passing therebetween, 
01 support surface of said delivery cylinder, whereby and a delivery conveyor system for pulling freshly 
when said pick-up roller is in said first operable 35 printed sheets from the impression cylinder and trans- 
it position, liquid coating material from said supply porting the printed sheets toward a sheet delivery 
TZ applied onto said peripheral surface of said pick-up stacker, the delivery conveyor system comprising a pair 
Ul roller is transferred to said support surface of said of endless gripper chains disposed on opposite sides of 
delivery cylinder and to said freshly printed sheet. the press and supporting therebetween gripper bars and 
2. The improvement as set forth in claim 1 wherein 40 grippers spaced along the chains, the gripper chains 
S said delivery cylinder includes a coating blanket dis- being driven in timed synchronous relation with the 
posed over said peripheral support surface. impression cylinder by laterally spaced sprocket wheels 
M= 3. The improvement as set forth in '-fo™ 1 wherein mounted on opposite ends of a delivery dnve shaft 
said delivery cylinder includes a removable coating disposed adjacent to and extending parallel with the 
blanket disposed over said peripheral support surface 45 impression cylinder, the improvement comprising: ^ 
when said pick-up roller is in said first operable position. a delivery cylinder mounted to said delivery dnve 

4. The improvement as set forth in claim 3 wherein shaft between said sprocket wheels and having an 
said coating blanket has a rubber outer surface. outer peripheral support surface covered by a rc- 

5. The improvement as set forth in claim 3 wherein movable coating blanket adapted to engage and 
said delivery cylinder includes a fabric net disposed 50 support the wet ink side of a sheet being trans- 
over said peripheral support surface when said pick-up ported by said gripper bars; 

roller is in said second inoperable position. a coating apparatus including a supply of liquid coat- 

6. The improvement as set forth in claim 1 wherein ing material, a rotatable pick-up roller having an, 
said coating apparatus includes an elongated reservoir outer peripheral surface of substantially cylindrical 
containing said supply of liquid coating material, said 55 shape communicating with said supply, and means 
reservoir being disposed to extend parallel with said for applying liquid coating material from said sup- 
pick-up roller with a portion of said peripheral surface ply onto said peripheral surface of said pick-up 
extending into said reservoir in contact with liquid coat- roller; and, 

ing material contained therein, and at least one doctor means for mounting said coating apparatus to the 

blade attached to said reservoir and engaging said pe- 60 press adjacent the delivery cylinder, said means 

ripheral surface, said doctor blade acting to limit the including selectively operable means for moving 

amount of liquid coating material applied onto said said coating apparatus between a first operable 

peripheral surface from said reservoir. position with a portion of said peripheral surface of 

7. The improvement as set forth .in 6 wherein said pick-up roller engaged with said delivery cyl- 
said reservoir and said pick-up roller are movably cou- 65 inder, and a second inoperable position with said 
pled to said press and said selectively operable means peripheral surface of said pick-up roller out of 
includes, an extensible cylinder coupled between said engagement with said delivery cylinder, whereby 
reservoir and said press and operable to move said res- when said coating apparatus is in said first operable 
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position, liquid coating material from said supply with a portion of said peripheral surface of said 
metered onto said peripheral surface of said pick- pick-up roller engaged with said delivery cylinder, 
up roller is transferred to said delivery cylinder and and a second inoperable position with said periph- 
to said freshly printed sheet, and when said coating era! surface of said pick-up roller out of engage- 
apparatus is in said second inoperable position, said 5 ment with said delivery cylinder, whereby when 
delivery cylinder is disposed for non-coating sheet said pick-up roller is in said first operable position, 
delivery operation. liquid coating material from said supply applied to 

13. The improvement as set forth in claim 12 wherein said peripheraJ surface of said pick-up roller is 
the effective diameter of said delivery cylinder covered transferred to said delivery cylinder and then to 
by said coating blanket is sufficient to apply pressure to 10 said freshly printed sheet* 

sheets against' said impression cylinder as said sheets are 17. A sheet-fed, offset rotary printing press as set 

pulled from said impression cylinder by said gripper forth in claim 16 wherein said delivery cylinder in- 

bars. dudes a removable coating blanket disposed over said 

14. The improvement as set forth in claim 13 wherein peripheral support surface when said pick-up roller is in 
said coating blanket has a rubber outer support surface. 15 said first operable position. 

15. The improvement as set forth in claim 14 wherein IS. A sheet-fed, offset rotary printing press as set 
said coating apparatus is disposed downstream of said forth in daim 17 wherein said coating blanket has a 
delivery drive shaft in the direction of travel; of said rubber outer surface. 

sheets during transport by said delivery conveyor sys- 19. A sheet-fed, offset rotary printing press as set 

tern. 20 forth in claim 17 wherein said delivery cylinder in- 

16. A sheet-fed, offset rotary printing press including: eludes a fabric net disposed over said peripheral support 
at least one printing station having a blanket cylinder surface when said pick-up roller is in said second inop- 

and an impression cylinder disposed for printing erable position. 

wet ink onto sheets passing therebetween; 20. A sheet-fed, offset rotary printing press as set 

a delivery conveyor system for pulling freshly 25 forth in claim 19 wherein said coating apparatus in- 
printed sheets from the impression cylinder and eludes an dongated reservoir containing said supply of 
transporting the printed sheets toward a sheet de- liquid coating material, said reservoir being disposed to 
livery stacker, the delivery system induding a de- extend parallel with said pick-up roller with a portion of 
livery drive shaft; said peripheral surface extending into said reservoir in 

a delivery cylinder mounted to said delivery drive 30 contact with liquid coating material contained therein, 

shaft and having an outer peripheral support sur- and at least one doctor blade attached to said reservoir 

face adapted to engage and support a sheet being and engaging said peripheral surface, said doctor blade 

transported by said ddivefy conveyor system; acting to limit the. amount of liquid coating material 

a coating apparatus including a supply of liquid coat- applied onto said peripheral surface from said reservoir, 

ing material, a rotatabie pick-up roller having an 35 21. A sheet-fed, offset rotary printing press as set 

outer peripheral surface of substantially cylindrical forth in , claim 20 wherein said sdectivdy operable 

shape communicating with said supply, and means means includes an extensible cylinder coupled between 

for applying liquid coating material from said sup- said reservoir and said press and operable to move said 

ply onto said peripheral surface of said pidc-up reservoir and said pick-up roller laterally between said 

roller; and 40 first and second positions. 

means for mounting said coating apparatus to the 22. A sheet-fed, offset rotary printing press as set 

press adjacent said ddivery cylinder, said means forth in daim 21 wherein said pick-up roller is rotatably 

including sdectivdy operable means for moving driven by a motor attached to said coating apparatus, 

said pick-up roller between a first operable position * * * * * 
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It is now possible to dramatically 
increase gloss levels of 
printed sheets 
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Among print buyers and consumers alike, 
"gloss" and "feel" are strongly associated with 
quality. Through our systems, printers can 
profitably achieve superb finish-quality and high- 
impact appearance at low cost. 

Our Hate/Blanket Coater (PBC) maxi- 
mizes your coating flexibility, giving you more 
precise control and broader capabilities than ever 
before. Offering full-coverage gloss or matte 
coatings as well as spot coatings of impeccable 
register and quality, the PBC smoothly and 
consistently applies uniform coatings of a wide 
viscosity range to any desired Lhickness. 

■ Precision spot-register applications 

■ Elimination of haJos and hardfteaded edges 

■ Maximum coating application 

The advent of coatable, water-based and 
UV-curable resins offers sheetfed color printers 
the unprecedented power to add high gloss levels, 
special effects and unusual surface treatments to 
their range of in-house capabilities. These 
coalings vastly exceed the gloss potential of 
varnish, while banishing forever the mess and 
quality problems spray powder causes in the 
pressroom 

?;taximhe pres-, . : ; ijio.i 
while rrnttknh:.-. j ; 

Because the PBC is easily retracted when 
coating is not necessary, the press unit used for 
coating can function as a full printing unit 
whenever you need it Or, yuu can easily 
establish a dedicated coating line on an under- 
used press. What's more, with our coaters, you 
will eliminate forever the press downtime 
associated with blanket cutting, packing and 
image registration. No other coater can accom- 
plish this. 

Our coalers minimize wash-up and 
makeready, offering unrivaled time and cost 
savings. Ruggedly constructed, easy to operate 
and maintain, our patented coati-rs are on the 
leading edge of industry technol<«$\ 
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Makeready as fast as regular ink presses 
Elimination of slinging and misting 
problems 

Minimized wash-up times 



The PBC provides unparaJleled qualify 
control, enabling you to coat with as much control 
as you print. Coating material is applied as if it 
were another ink color, using your printing unit 
as it was designed to operate — to lay down a 
precise film membrane on the substrate. 

What's more, the PBC achieves this high- 
impact appearance in a fraction of the time it 
takes to varnish or laminate — and without the 
mess and quality control problems associated 
with these now obsolete methods. So your 
customers receive the highest quality product, 
with an incredibly fast turnaround. 



JThe PBC applies coating either at the 
blangg, for full coverage work, or at the plate, for 
preci§§ register application of spot coating 
without hard edges. Or when coating is not 
necegary, it can be easily retracted to allow for 
regular printing uses. Unlike other coater 
designs that haphazardly squeeze coating 
material onto substrate under pressure — 
slingiftg coating material — the shear-coating 
PBC^prks neatly and precisely. 

* In the blanket mode when overall coverage 
is retired, PBC's design provides for fast 
mak^ady and smooth application of the coating. 

M In the plate mode, the coater applies 
coatSg to a relief image on the plate cylinder to 
applyjj; uniform thickness of the coating Film to 
the tfiiiket cylinder. This coating "image" is 
theivffansferred by the blanket to the substrate, 
cnsiiffng precise registration in ail axes. Coating 
thickness and pressure between the plate, blanket 
and impression cylinders are all accurately and 
easily controlled. 

Both the PBC and its Common Impression 
Cylinder fCIC) press counterpart, the Plate 
Coater (PC)» improve operational profitability by 
eliminating the extensive "wash-up" downtime 
associated with coater dampeners — the only 
alternative with a C1C press. The typical two to 
three hour wash-up is reduced to less than a hall 
hour, and the entire process is carried out 
independently from the press, 

Being fully retractable, the coater does not 
interfere with the dampening system, ensuring 
fast changeover from print to coat and coat to 
print This makes your entire operation more 
efficient and more profitable. 
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Productivity, ^nejy *:ajid ]ong-*ar/3i v-r 

As a supplier of precision-engineered coating and drying systems for the graphic arts 
and packaging industries. Printing Research, Inc's high-performance systems improve your 
bottom-line profitability by adding value to your existing operations. With our systems, you 
improve the quality of your services by becoming a low-cost provider of the highest quality 
printing — all while maximizing the utilization of your existing presses. Our dependable, 
high-performance systems will increase your sales, profits and customer satisfaction levels. 

See the difference yourself. Experience a demonstration of nur PBC and PC and witness 
how coatings can be as easy to handle and precise to apply as the ink used in daily printing! 
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Instant-drying inks and the elimination of 
spray powder have been the dream of 
every printer and printing buyer. The idea 
was put forward in the 1970's and 80's 
that.it would be possible to print with 
conventional inks and apply a coating which 
would dry completely before placement on 
the delivery stack. This would place a dry 
skin over the ink, eliminating offsetting, 
sheet marking and the need for spray 
powder. The inks dry under the coating. 

The advent of the 90's has made the dream 
a reality. It is now possible to print superior 
quality with conventional inks and coat the 
surface in order to deliver a dry, mark-free 
sheet at full production speeds. This is what 
the Super Blue products from Printing 
Research accomplish for you. 




. Printing Research, Inc. 



10954 Shady Trail Dallas, Texas 75220 U.S.A. 

Telephone 214-353-9000 
Telex 794028 Superblue da I 
Fax 214-357-5847 
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[57] ABSTRACT 

A coating apparatus for use in a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
decorative coating to the wet ink surface of freshly 
printed sheets and including a coating unit having a 
pick-up roller for supplying aqueous coating material 
from a reservoir to the surface of a delivery cylinder 
mounted on a press delivery drive shaft, the delivery 
cylinder performing the dual function of a coating ap- 
plicator roller and a delivery cylinder during coating 
operations. 

22 Claims, 5 Drawing Sheets 
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COATING APPARATUS FOR SHEET-FED, 
OFFSET ROTARY PRINTING PRESSES 

BACKGROUND OF THE INVENTION 5 

This invention relates to sheet-fed, offset rotary print- 
ing presses, and more particularly, to a new and im- 
proved apparatus for the in-line application of protec- 
tive and decorative coatings to the printed surface of 
freshly printed sheets. 10 

Conventional sheet-fed, offset rotary printing presses 
typically include one or more printing stations through' 
which individual sheets are fed and primed with wet 
ink. After final printing, the sheets are fed by a delivery 
conveyor system to the delivery end of the press where ^ 
the freshly printed sheets are collected and stacked. In 
a typical sheet-fed, offset rotary printing press such as 
the Heidelberg Speed master line of presses, the delivery 
conveyor system includes a pair of endless gripper 
chains carrying laterally spaced gripper bars and grip- 20 
pers which are used to grip and pull freshly printed . 
sheets from the impression cylinder and convey the 
sheets toward the sheet delivery stacker. The gripper 
chains are driven in precisely timed relation to the im- 
pression cylinder by gripper chain sprocket wheels 25 
laterally spaced between a delivery drive shaft mounted 
on opposite sides of the press frame, the delivery drive 
shaft being mechanically coupled by gears for synchro- 
nous rotation with the impression cylinder. 

Since the inks used with offset type .priming presses 30 
typically remain wet and tacky for some time after 
printing, special precautions must be taken to insure that 
the wet inked surface of the freshly printed sheets are 
not marked or smeared as the sheets are transferred 
from one panting station to another, and through the 35 
delivery system to the sheet delivery stacker. One sys- 
tem for insuring that the freshly printed sheets are not 
marked or smeared during transfer is the transfer or 
delivery cylinder system marketed by Printing Re- 
search, Inc., of Dallas, Texas under its registered trade- 40 
mark "SUPER BLUE" That system, which is made and"' 
sold under license, is made in accordance with and 
operates as described in U.S. Pat. No. 4,402,267, issued 
Sep. 6, 1983 to Howard W. DeMoore, the disclosure of 
which is incorporated herein by this reference. In that 45 
system, marking and marring of freshly printed sheets is - 
prevented by employing transfer or delivery cylinders 
provided with a coating of friction reducing material 
such as PTFE (Teflon) over which are loosely mounted 
fabric covers, referred to in the trade ' as "nets", and 50 
which support the wet ink side of the freshly printed 
sheets as they are pulled from the impression cylinder. 
Typically, in a multi-color press employing the 
"SUPER BLUE" cylinder system, each transfer cylin- 
der for conveying the freshly printed sheets from one 55 
printing station to the next is supplied with a "SUPER 
BLUE" transfer cylinder system, and the delivery cyl- 
inder for conveying the sheets from the last printing 
station to the sheet delivery stacker is supplied with a 
"SUPER BLUE" delivery cylinder system, As used 60 
hereinafter, the term "net type cylinder" is intended to 
refer to cylinders having fabric nets disposed over the 
support surface, such as of the general type disclosed in 
the aforementioned DeMoore U.S. Pat. No. 4,402,267 
and exemplified by the "SUPER BLUE" cylinder sys- 65 
tern. 

Another system which can be used to prevent mark- 
ing and smearing of the freshly printed sheets is that 
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disclosed in U.S. application Ser. No. 07/630,308 filed 
Dec. 18, 1990 entitled Vacuum Transfer Apparatus for 
Sheet-Fed Printing Presses now U.S. Pat. No. 
5,127,329. That application, the disclosure of which is 
also incorporated herein by reference, discloses an ap- 
paratus which can be employed to draw the imprinted 
side of a freshly printed sheet into engagement with 
rollers which support the sheet on the unprinted side 
during transfer or delivery of the sheet from the impres- 
sion cylinder after printing so that the wet ink on the 
freshly printed sheet docs not come in contact with 
other apparatus in the press. The vacuum transfer appa- 
ratus disclosed in that application can be used as an 
alternative to the net type cylinder system disclosed in 
the aforementioned DeMoore patent, or when used in a 
perfecting press, as a supplement to that system, the 
vacuum transfer apparatus being primarily intended for 
use when only one-sided sheet printing is being per- 
formed by the press, and the net type cylinder system 
being used when the press is operating in the perfector 
mode with two-sided sheet printing. 

In some printing applications, it is desirable that the 
press be capable of applying a protective and/or deco- 
rative coating over all or a portion of the surface of the 
printed sheets. Such coatings typically are formed of a 
UV -curable or water-soluble resin applied as a liquid 
solution or emulsion by an applicator roller over the 
freshly printed sheets to protect the ink and improve the 
appearance of the sheets. Use of such coatings is partic- 
ularly desirable when decorative or protective finishes 
are required such as in the production of posters, record 
jackets, brochures, magazines, folding cartons and the 
like. In cases where a coating is to be applied, the coat- 
ing operation is carried out after the final ink printing 
has been performed, most desirably by an in-line coating 
application, rather than as a separate step after the 
printed sheets have been delivered to the sheet delivery 
sucker. 

Various suggestions have been made for applying the 
coating as an in-line press operation by using the final 
printing station of the press as the coating application 
station. For example, in U.S. Pat. Nos. 4,270,483, 
4,685,414, and 4,779,557 there are disclosed coating 
apparatus which can be moved into position to allow 
the blanket cylinder of the last printing station of a press 
to be used to' apply a coating material to the sheets. In 
U.S. Pat, No. 4,796,556 there is disclosed a coating 
apparatus which can be selectively moved between the 
blanket cylinder or the plate cylinder of the last printing 
station of the press so that that station can be used as a" 
coating station for the press. However, when coating 
apparatus of these types are used, the last printing sta- 
tion can not be used to apply ink to the sheets, but rather 
can only be used for the coating operation. Thus, with 
these types of in-line press coating apparatus, the press 
loses the capability of printing its full range of colors 
since the last printing station is converted to a coating 
station. 

Suggestions for overcoming the problem of the loss 
of a printing station when coating is desired have also 
been made* such as that set forth in U.S. Pat. Nos. 
4,934,305 which discloses a coating apparatus having a 
separate timed applicator roller positioned to apply the 
coating material to the printed sheet while the sheet is 
on the last impression cylinder of the press. This is said 
to allow the last printing station to be operated simulta- 
neously as both an ink application station and a coating 
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station so that no loss of press printing unit capability allel with the impression cylinder, and which is driven 

results. Another approach to providing a coating station in rimed synchronous relation with the impression cyl- 

without loosing the printing capabilities of the last inder. 

printing station is to provide a totally separate coating In accordance whh the invention, a delivery cylinder 
unit down stream of the last printing station so that the 5 is mounted to the delivery drive shaft and provided 
coating is applied to the sheets after final printing and with a coating blanket disposed over the peripheral 
before the sheets have reached the sheet delivery outer surface of the cylinder, and adapted to engage and 
stacker. Such an approach is suggested in U.S. Pat. Nos. support the wet ink side of a freshly printed sheet. A 
4,399,767 and 4,706,601. While each of these sugges- coating apparatus including a supply of liquid coating 
tions provide coating stations which allow the final 10 material and a pick-up roller disposed to receive coating 
printing station to continue to be used for printing, they material from the supply, is mounted to the press and 
each suffer from the disadvantages of requiring the operable to permit the pick-up roller to be moved into 
provision of separately driven coating applicator rollers engagement with the delivery cylinder so that coating 
and apparatus which must be precisely timed m relation material on the pick-up roller is transferred to the coat- 
to the movement of the sheet to be coated so as to insure 15 ing blanket of the delivery cylinder and then to the 
precise registration between application of the coating freshly printed sheet. 

material and the printed sheet. The provision of sepa- Preferably, the coating apparatus is mounted to the 
rate timed applicator rollers require that the presses be press downstream of the delivery drive shaft, and in- 
modified to provide sufficient space within the presses eludes means to selectively move the pick-up roller into 
to accommodate the added coating apparatus or to 20 and out of engagement with, the delivery cylinder, 
increase the length of the presses, and require additional When the pick-up roDer is not in the operable position 
and complex drive connections with the press drive in engagement with the delivery cylinder, the delivery 
system to achieve the required precise speed correlation cylinder can be used for conventional noncoating sheet 
between the sheets and the applicator rollers. Such delivery by removing the coating blanket and, prefera- 
m edifications can be both expensive and cumbersome 25 bly, replacing the coating blanket with a fabric net such 
to install and maintain. as of the net type cylinder system previously described. 

Thus, there exists a need for a new and improved' To convert to a coating operation, the coating blanket is 

in-line apparatus for use in a sheet-fed, offset rotary attached to the delivery cylinder , and, depending upon 

printing press to selectively apply a protective and/or the thickness of the sheets to be printed, packed with 
decorative coating to the printed surface of freshly 30' suitable packing sheets to increase the effective diame- 

printed sheets which allows the final press printing ter of the cylinder so that pressure is applied to the 

station to continue to be used as a printing station, yet freshly printed sheets against the impression cylinder by 

which does not require any substantial press modifica- the coating blanket covered delivery cylinder. The 

tbn or the addition of a separate timed applicator roller. pick-up roller is then moved to the operative position 

As will be explained in more detail hereinafter, the 35 engaged with the delivery cylinder so that as freshly 

present invention solves this need in an novel and unob- printed sheets are pulled by the delivery conveyor from 

vious manner. the impression cylinder around the delivery cylinder, 

cnww.nv op twf TKVPWTTnM coating material applied to the delivery cylinder by the 

SUMMARY OF THE INVENTION pick-up rol]er ^ ^Tcrrcd to the freshly printed sheets 

The present invention provides a new and improved 40 in the nip between the delivery cylinder and the impres- 

in-Iine apparatus for selectively applying a protective sion cylinder. 

and/or decorative coating to the surface of freshly Since the delivery cylinder is driven by the delivery 
printed sheets in a sheet-fed, offset rotary printing press drive shaft in precise timed relation with the impression 
which is highly reliable and effective in use, yet which cylinder, exact registration between the application of 
docs not require any expensive or substantial press mod- 45 coating material and the printed sheet is assured. Pur- 
ification or result in any impairment of normal press ther, since the coating of the freshly printed sheets is 
operating capability. The present invention enables the carried out through use of a delivery cylinder mounted 
press to be used to selectively apply the coating material to the existing press delivery drive shaft, no substantial 
to the freshly printed sheets as the sheets arc conveyed press modifications are required, and the press can be 
from the impression cylinder of the last printing station 50 quickly and easily converted between coating and non- 
of the press toward the sheet delivery stacker by utiliz- coating operation with no loss of printing capability of 
ing a delivery cylinder mounted to the existing press the final printing station. 

delivery drive shaft to perform the dual function of a Many other features and advantages of the present 

coating material applicator roller and a sheet delivery invention will become more apparent from the follow- ' 

cylinder so that no modification of the press is required 55 ing detailed description take in conjunction with the 

to enable the press to be used for either coating or non- accompanying drawings which disclose, by way of 

coating operation, and without impairment of any nor- example, the principles of the invention. 

mal' press operations, _ 

More specifically, the present invention is intended BRIEF DESCRIPTION OF THE DRAWINGS- 
for use in a sheet-fed t offset rotary printing press of the 60 FIG. 1 is a schematic side elevational view of a sheet- 
type having at least one printing station which includes fed, offset rotary printing press having a coating appara- 
a blanket cylinder and an impression cylinder disposed tus embodying the present invention; 
for printing ink onto sheets passing therebetween, and a FIG. 2 is an enlarged fragmentary side elevational 
delivery conveyor system for pulling freshly printed view taken substantially within the circular area,desig- 
shects off the impression cylinder and transporting the 65 nated u 2" in FIG. 1 and showing the coating apparatus 
sheets toward the press sheet delivery stacker. For use of the present invention during coating operation; 
of the present invention, the press must include a dcliv- FIG. 3 is a side elevational view similar to FIG. 2, but 
ery drive shaft disposed adjacent to and extending par- . showing the coating apparatus in the inoperative posi- 
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ticn w,th the coating pick-up roller and reservoir re- wheels 52 fix.H t , , 

moved, and the blanket covering over the deliverv ri,W \v , \ « ad J accnt the lat ="l ends of a delivery 

cylinder replaced with a fabric net for nonSaZ S f Sf U "f? *" 8 mcchan ^y ff»"d cou- 

Pnnting; on-coating P^g (not shown) through the press drive system to the 

FIG. 4 is an enlarged fragmentary perspective view 5 £K°£f ^".i de " Very drive shaft 54 c «ends 

showing one side of the coating .pi5nLmount*k 11 ° f the prcss framc 14 ^ 

the press and illustrating the fluid p^th 0 f coaTg n7a£ S^^T" 36 ° f ^ l2St printin * i- 

nal from a supply tank to the reservoir of the bating -£2*2 cvK T"? t ?. be .P araUd ^ thc »* * the 

unit; 4U ?« unpression cylinder. In this instance, the delivery cylin- 

FIG. 5 is an enlarged fragmentary perspective view m T * constniclcd to allow adjustments in 

illustrating the end mounting o p^un j"? " ^ mCanS - * G**Y counted to the 

roller to its support bracket; and 8 P P dd,Very dnvc shaft 54 so that the delivery cylinder 

uS G ^~r"S 53S" 4 ^ SE" m pred " — - - - 

PREFERRED EMBODIMENT mentioned net type transfer cylinder system or the press 

As shown in the exemplary drawines theorem Supphcd 1,1 ^ transfer positions with vacuum 

invention is embodied in Hew ano^rov^S ~ T °t ^ disd0Sed » 1116 above - idc - 
apparatus, herein generally designated if forgive 20 SdTS\? P '? 0D S "- Na 07/630 ' 308 

use m applymg a protective and/or decorative coating S5r,tT" ' i" 0, ■» will become more ap- 

to the freshly printed surface of sheTprL" J "f • J£ ^T^" 1116 "« of * uch is 

sheet-fed, offset rotary printing press, hereTeeneiSlv t™? ° T preSCDt inVention Md ot her types of 

designated 12. In this iaU^udK^S^ST^ ™ 1^ ^ ? «*• For «» that wiTbe- 

coatmg apparatus 10 is illustrated as installed in a four 25 of Se 'F^™- her 5 mafter - for effective use 

color printing press 12, such as that manufactured by J ^ ttnvenuon. however, the delivery cylinder 

Heidelberger Druckmaschinen AG of the Federal rI BLuI^ Which emp! °y s *« " SUPE * 

public of Germany under its designation "Heidelbere , °? imdel System ' or - 85 ™ alternative, 

Speedmaster 102V (40")," and which Jcludes a presf er sl^ * ? Potion, a vacuum trans! 

frame 14 coupled at one end, herem the right end, wfth 30 SdSSu"? aS r dlSClos ^ » ^ above-identified 
a sheet feeder 16 from which sheets, herein designated 8 ap .P IlcatJOn s «"- No. 07/630,308-. 

18 are mdividually and sequentially fed into the press fresh! Tnri^ I " * m ?P onant l ° note that when the 
and at the opposite end, with a sheei delivery sucker 20 L^«V, ?• $ ^V* uc conve > red awa y fr °* 'he 
ur which the finally printed sheets are collected and TIT 36 of final printing station 28 by 

sucked Interposed between the sheet feede 6 Sd h^ 35 £££5X2 thc deliv ^ cha ^ ^ the wet 

sheet dehvery stacker 20 are four substantially identical sTatd ST / ' ^ faCC the ddive ^ drivc shaft 
sheet pnntmg stations 22, 24, 26 and 28 which can nrim the sheets must be supported such that the ink is 

different color inks onto the sheets a^ey Jre moved TvnS °[ Sn,eared ." thc sh «ts are transferred, 
through the press 10. X Cd T yP'caUy. such support is provided by skeleton wheels 

As illustrated, each of the printing sutions 22 24 26 40 54 or S^ 11101 """ 1 l ° the preSS dcUveT y <lrive shaft 
and 28 is substantially identical and of convenSnal ^ mo ««»««aly «cd, net type delivery 

desjgn. herein including a sheet feed cylinder 3^ a Sate S " UCh " ° f ^ " SUPER BLUE" delivery 
cy nder 32, a blanket cylinder 34 a^d an uSress on dImZ^T. '2* » the ^^entioned 

cylinder 36, with each of the first three printing stations S2f °°" patent - Morc recently, vacuum transfer appa- 
22, 24, and 2< having a transfer cylinder^ disS I to 45 «nl, ff t; c typC Z^ 105 ? 1 » aforementioned'ic- 
w,thdraw the freshly printed sheets from the E££ S^ 8 D K o^f ^ Na ° 7/630 ' 308 havc ^ n 

impression cylinder and transfer the freshly S ^ » P^«°f dehvery cylinders or skeleton wheels to 
sheets to the next printing station via a trSe/drTJ) £? SSf* J«* a ^ the deliv- 
The final prmtmg station 28 herein is shown as equipped Y M thc WCt ^ surface of * e 

with a delivery cylinder 42 which functions^ s™ 50 S^wT ?? C ° DtaCt ^ P rcss a PPara- 
the printed sheet 18 as it is moved from the 5nzl ' Ef bCCD f ° Und ' howcv «, that when a protective 

sion cylinder 36 by a delivery convey^ 7 ys 7e m TneT Z^'Tu T^ 8 k "PP Ucd to the wet ink 

ally designated 44, to the Zt deUveJ 5 20 ^ ^ pr0tCcts ^ wct ink 

The delivery conveyor system 44 herein" of con ven \ ^f 8 " d ^"^8 *uch that the coating 

tional design and includes" pair of «dL dX"" 55 SffS£5 10 S " PPOrt ^ 

gnp^r chains 46, only one of which is shown in S SeSj^L?" ^ ° f dMtt ^ t0 

drawuigs. carrying at regular spaced locations alon* r ypnatcd surfacc " 

chains, laterally disposed gripperS S ESripSr J?" ^^"^ Wth P rescnt ^-"tion, the in-line 
elements 50 used to grip ^SdJed^sSS So?^ - 10 fe ipplyin « ^ pr °" 

•fter it leaves the nip between the delivery cJlbS 42 60 ^Z^^T^^ ^ to 1116 ^"ts 18 enables 
and impression cylinder 36 of the last printiL station o„t £!? ^ ^ m the nonna] mannc r with- 

28. As the leading edge of the sheet 18 by the ^ ^ ™ d without 

gnppers 50, the delivery chains 46 pull theE away S Y ■ Substantlal P rcss modifications by em- 
from the impression cylinder 36 and convey S frS ST, 8 f C5Ustm « prcss «Wivcry drive shaft 54 as the 
pnntcd sheet to the sheet delivery «Sr 20 wh retc 65 -SSu ^ 00111118 1PpliCat0r r ° 1Icr - In 

gnppers release the finally printed sheet The endless rh^ lk T g & HCt typC dcUver y c y Iilld «- ^tcm, 

delivery chains 46 are driven in sySonous £ ' ^ «a y converted to per-' 

relation to the impression cylinder 36 byTpS ° 0 Z 9nri "? , funC£l0n , of « ^ting appIicaVor 

y sprocket roller and a dehvery cylinder. In presses having other 
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types of delivery systems such as skeleton wheels 
mounted on the delivery drive shaft 54 or a vacuum 
transfer apparatus as disclosed in the aforementioned 
copending U.S. application Sex. No. 07/630,308, con- 
version to a coating operation can be quickly and easily 
achieved by mounting on the press delivery drive shaft 
in place of the skeleton wheels or in addition to the 
vacuum transfer apparatus, a suitable support cylinder 
capable of performing the combined function of a coat- 
ing applicator roller and a delivery cylinder 42. Typi- 
cally, such a support cylinder will have a diameter 
which provides no more than about a 0.090 inch clear- 
ance between the cylinder support surface and the adja- 
cent impression cylinder 36. By utilizing the delivery 
cylinder 42 mounted on the delivery drive shaft 54 to 
also act as a coating applicator roller, the present inven- 
tion insures that the coating will be applied to the 
printed sheet 18 in precise timed registration, and will 
permit the press to be operated with its full range of 
printing stations, yet allow fasti simple and convenient 
change-over from coating to noncoating operations, 
and vice versa, with a minimum of press down time. 

Toward these ends, the coating apparatus 10 of the 
present invention includes a relatively simple, positive 
acting and economical coating unit, generally desig- 
nated 60, mounted to the press frame 14 down stream of 
the delivery drive shaft 54 and positioned to selectively 
supply coating material to the support surface of a de- 
livery cylinder 42 mounted on the delivery drive shaft. 
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feet rotation of the pick-up roller 68, a suitable motor 
80, herein a hydraulic motor, is attached to one of the 
side frames 62 and coupled to a suitable hydraulic fluid 
source (not shown) through fittings 81. Attached to the 
5 output of the motor 80 is an output gear which is driv- 
ingly coupled through a reduction gear 81 and a series 
of idler gears 82 each mounted on stub axles 84, to a 
drive gear 86 attached to the end of a shaft 88 on which 
the pick-up roller 68 is concentrically mounted. The 
10 shaft 88 of the pick-up roller 68 is, in turn, journal ed at 
each end to the brackets 64 through a releasable semi- 
circular collar 90 (see FIG. 5) attached by bolts 92 to 
the bracket. Herein, the axle of the terminal idler gear, 
designated 82', also serves as the shaft 72 for pivotally 
mounting the support bracket 64 to the side frame 62 so 
that when the bracket is rotated about the shaft, the 
terminal idler gear remains engaged with the drive gear 
86 of the pick-up roller 68. 
^ In this instance, as best as can be seen in FIG. 6, the 
pick-up roller 68 has a portion which projects laterally 
into the reservoir 66 containing the supply of coating 
material, and a pair of upper and lower inclined doctor 
blades 94 and 96 attached to the reservoir engage the 
roller surface to meter the coating material picked up 
from the reservoir by the etched surface 70 of the roller. 
The reservoir 66 herein is formed by an elongated, 
generally rectangular housing 98 having a generally 
C-shaped cross-section with a laterally extending open- 
ing 100 along one side facing the pick-up roller 68, and 
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As best can be seen in FIGS. 2, 4 and 6, the coating unit 30 is supplied with coating material from a supply tank 102 



60 herein comprises a pair of side frames 62, only one of 
which is shown, it being understood that the other side 
frame is substantiaUy the same as that of the side frame 
illustrated, attached to each side of the press, frame 14. 
Pivotally mounted to one end of each of the side frames 35 
62 is a support bracket 64 carrying one end of a coating 
material reservoir 66 and cooperating coating material 
pick-up roller 68 each disposed to extend laterally 
across the press 12 parallel with the delivery drive shaft 
54. The coating unit 60 is mounted between the upper 40 
and lower runs of the delivery chains 46 down stream of 
the delivery drive shaft 54, and positioned so that the 
outer peripheral surface 70 of the pick-up roller 68 can 
be frictionally engaged with the support surface of a 
delivery cylinder 42 mounted on the delivery drive 45 
shaft. 

As best seen in FIGS. 2 through 4, the support 
bracket 64 is pivotally attached to the end of the side 
frame 62 by a shaft 72 disposed at the lower end portion 
of the bracket, and can be pivoted about the shaft by an 50 
extensible cylinder 74, herein shown as a hydraulic 
cylinder, one end 76 of which is secured such as by 
welding to the side frame, and the opposite end 78 of 
which is coupled through a pivot shaft 79 to the upper 
end portion of the bracket By extending or retracting 55 
the cylinder 74, the extent of frictional engagement of 
the pick-up roller 68 with the surface of the delivery 
cylinder 42 can be controlled, and the pick-up roller can 
be completely disengaged from the delivery cylinder. 

The coating pick-up roller 68, which can be of con- 60 
ventional design and preferably one such as the Anilox 
rollers manufactured by A.R.C International of Char- 
lotte, N.C, and sold under the name "PRINTMAS- 
TER M having an engraved ceramic or chrome outer 
peripheral surface 70, is designed to pick up a predeter- 65 
mined uniform thickness of coating material from the 
reservoir 66, and then uniformly transfer the coating to , 
the support surface of the delivery cylinder 42. To ef- 



disposed in a remote location within or near the press 
12. Preferably, the reservoir 66 is removably attached to 
the brackets 64, herein by bolts 104 having enlarged, 
knurled heads 106, and which can be threaded through 
slots 108 formed in the brackets to clamp the reservoir 
in place on the brackets. 

To insure that an adequate supply of coating material 
is always present within the reservoir 66 and to prevent 
coagulation and clogging of the doctor blades 94 and 96 
by the aqueous coating material, the coating material is 
circulated through the reservoir, herein by two substan- 
tially identical pumps 110 and 112, one of which pumps 
coating material from the supply tank 102 via a supply 
line 114 to the bottom of the reservoir, and the other of 
which acts to provide suction to a pair of return lines 
116 coupled adjacent the top of the reservoir for with- 
drawing unused coating material from thereservoir. By 
circulating the coating material from the supply tank 
102 at a greater rate than the rate of withdrawal of 
material by the pick-up roller 68, a substantially con- 
stant supply of coating material will always be present 
within the reservoir 66. 

In this instance, the general arrangement of the pick- 
up roller 68, doctor blades 94 and 96, and reservoir 66 is„ 
substantially like that disclosed in U.S. Pat. No. 
4,821,672 entitled DOCTOR BLADE ASSEMBLY 
WITH ROTARY END SEALS AND INTER- 
CHANGEABLE HEADS", the disclosure of which 
can be reviewed for details concerning the structure 
and operation of a pick-up roller and reservoir usable 
with the present invention. 

Once the coating unit 60 has been installed in a press 
12, which basically only requires that the side frames 62 
be attached, such as with bolts, to the sides of the press 
frame 14 ( and the hydraulic motor 80 be coupled with a 
suitable hydraulic source, the press can be quickly and 
easily convened to the coating mode. In presses 12 
already supplied with a net type delivery cylinder sys- 
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tem, to convert to a coating operation, all that is neces- of a pressure adjustment screw 120 attached to the res- 
sary is that the fabric net material (designated 122 in ervoir, and the bolts 92 and collars 90 are removed, 
FIG. 3) normally used over the support surface of the thereby permitting the pick-up roller to be lifted from 
net type delivery cylinder during noncoating press op- the coating unit 60. To remove the reservoir 66, all that 
erations, be removed and replaced with a coating blan- 5 need be done is to release the mounting bolts 104 secur- 
lcet 124 capable of transferring coating material depos- ing the reservoir to the brackets 64. With the coating 
ited thereon onto the printed sheets. Typically, such a unit 60 moved by the extensible cylinder 74 to the inop- 
blanket 124 can be formed as a rubber covering such as erative position, the delivery cylinder 42 can be con- 
used for the covering surface of the conventional blan- verted for normal delivery cylinder operation simply by 
ket cylinders 34 of the press 12. In presses 12 having 10 removing the coating blanket 124 from the delivery 
conventional skeleton wheels or a vacuum transfer type cylinder 42 and replacing the blanket with a fabric net 
apparatus such as that of the aforementioned copending 122. Alternatively, if a vacuum transfer apparatus such 
U.S. application Scr. No. 07/630,308, a suitable delivery as described in the aforementioned copending U.S. 
cylinder 42 can be fixed to the delivery drive shaft 54 application Ser. No, 07/630,308 is installed in the press 
and a similar coating blanket 124 applied thereto over 15 12, that apparatus can be activated to deliver sheets 
the cylinder surface. from the impression cylinder 36 without effecting any 
It is important to note that during nonprinting opera- delivery cylinder change since the freshly printed side 
tions, the net type delivery cylinder 42 does not engage of the sheets will not come into contact with the deiiv- 
the surface of the impression cylinder 36 during sheet cry cylinder. 

delivery. However, when used as a coating applicator 20 -In a typical noncoating operation of the press 12 with 
roller during coating operations, the effective diameter the coating apparatus 10 installed, the coating unit 60 
of the delivery cylinder 42 must be increased so that the will be in the inoperative position. In that situation and 
coating blanket 124 presses the sheet 18 against the with a net type delivery cylinder 42 installed, the dcliv- 
surface of the impression cylinder 36, as shown in FIG. ery cylinder will be covered with the fabric net 122 so 
2. To increase the effective diameter of the delivery 25 that the delivery cylinder operates in the normal man- 
cylinder 42, the thickness of the coating blanket 124 ncr with the wet ink side of the freshly printed sheets 18 
applied over the support surface of the delivery cylin- being supported by the net covered surface of the deliv- 
der 42 can be selected to correspond with the thickness ery cylinder. Should the press 12 include a vacuum 
of the sheets 18 to be printed, or suitable packing sheets, transfer apparatus such as disclosed in the aforemen- 
such as paper sheets (not shown) of the type convene 30 tioned copending U.S. application Ser. No. 07/630,308, 
tionally used in conjunction with press blanket cylin- the delivery cylinder 42 can remain on the delivery 
ders 34, can be interposed between the delivery cylin- drive shaft 54, with or without a fabric net 122, depend- 
der and the coating blanket. ' ing upon whether or not the press is used for perfector 

While any suitable means can be used to attached the printing, 

coating blanket 124 to the support surface of the deliv- 35 When it is desired to convert to the coating mode of 

cry cylinder 42, in this instance, as shown in FIGS. 2 operation, the press 12 is stopped just long enough to 

and 3, the delivery cylinder is supplied with clamps 126 replace the fabric net 122 on the delivery cylinder 42 

attached by bolts 127 to the cylinder adjacent the lead- with the coating blanket 124 packed to the required 

ing edge 130 to secure the leading edge of the coating extent necessary for providing the proper pressure to 

blanket 124 to the cylinder, and adjustable tensioning 40 effect coating of the sheet thickness to be printed, 

clamps 128 are provided adjacent the cylinder trailing Thereafter, the pumps 110 and 112 are activated and the 

edge 132 for securing the trailing edge of the blanket to press 12 re-started. The extensible cylinder 74 can then 

the cylinder. However, the tensioning claims 128 are be activated to control the pressure of the pick-up roller 

pivotally mounted at one end by a pin 129 to the cylin- 68 against the delivery cylinder 42 to obtain the desired 

der 42, and the blanket tension is adjusted through a bolt 45 .application of coating material to the freshly printed 

, 131 and nut 133 arrangement Depending upon the sheets 18. 

thickness of the sheets 18 to be printed and coated by Notably, with the coating apparatus 10 of the present 
the press 12, one or more layers of packing paper or the invention, no timing adjustments between the delivery 
like may be interposed between the support surface of cylinder 42 and the impression cylinder 36 are required 
the delivery cylinder 42 and the coating blanket 124 to 50 to achieve and maintain precise registration between 
increase the effective diameter of the cylinder. Provi- application of the coating material and the printed sur- 
sion of the tensioning clamps 128 for attaching the coat- face of the sheets 18. Further, the coating unit 60 par- 
ing blanket 124 to the leading edge 132 of the delivery mits a wide range of coating weights to be applied to the 
cylinder 42 allows for such control and adjustment. printed sheets 18 by quickly and easily changing picje- 
Once installed, the coating unit 60 can remain in 55 up rollers 68 from those designed to produce a very 
position even though the press 12 is operated in the light coating application to those designed to produce a 
non-coating mode. In this respect, when the coating very thick coating application can be used, 
unit 60 is not in operation, the extensible cylinder 74 can From the foregoing, it should be apparent that the 
be actuated to pivot the support brackets 64 carrying coating apparatus 10 of the present invention provides a 
the pick-up roller 68 and reservoir 66 about the shaft 72 60 highly reliable, effective and economical in-line appara- 
and away from the delivery cylinder 42, thus rendering tus for selectively applying coating material to the 
the coating unit inoperative. This then also frees the freshly printed sheets 18 in a sheet-fed, offset rotary 
pick-up roller 68 and reservoir 66 for fast and easy printing press 12 which allows the final printing station 
removal from the coating unit 60 for cleaning, service to continue to be used as a print station* yet which does 
or replacement To remove the pick-up roller 68, the 65 not require any substantial press modification or- the 
coating material is drained from the reservoir 66, and addition of a separate timed applicator roller. While a 
the pressure exerted by the doctor blades 9A and 96 particular form of the present invention has been illus- 
tgainst the toller is released, therein through operation trated and described, it should be apparent that varia- 



5,176,077 

11 12 

rions and modifications therein can be nude without crvoir and said pick-up roller between said first and 

departing from the spirit and scope of the invention. second positions. 

We claim: g. The improvement as set forth in claim 7 wherein 

1. In a sheet-fed > offset rotary printing press of the said pick-up roller is rotatably driven by a motor at- 

type including at least one printing station having a 5 tached to said coating apparatus, 

blanket cylinder and an impression cylinder disposed 9. The improvement as set forth in claim 8 wherein 

for printing ink onto sheets passing therebetween, and a said delivery cylinder includes a rubber coating blanket 

delivery conveyor system for pulling freshly printed disposed over said peripheral support surface when said 

sheets from the impression cylinder and transporting pick-up' roller is in said first operable position, and in- 
the printed sheets toward a sheet delivery stacker, the 10 eludes a fabric net disposer} over said peripheral support 

delivery conveyor system including a delivery drive ' surface when said pick-up roller is in said second inop- 

shaft disposed adjacent to and extending parallel with erable position. 

the impression cylinder and driven in timed synchro- 10. The improvement as set forth in claim 9 wherein 

nous relation with the impression cylinder, the improve- said coating apparatus is mounted to said press down- 

ment comprising: * i5 stream of said delivery drive shaft in the direction of 

a delivery cylinder mounted to said delivery drive travel of said sheets during transport by said delivery 

shaft and having an outer peripheral support sur- conveyor system. 

face adapted to engage and support a sheet being 11. The improvement as set forth in claim 1 wherein 

transported by said delivery conveyor system; said mounting means includes first and second side 

a coating apparatus including a supply of liquid coat- 20 frames mounted on said press, a support shaft mounted 

ing material, a rotatablc pick-up roller having an on and extending between said first and second side 

outer peripheral surface of substantially cylindrical frames, a support bracket attached to said coating appa- 

shape, and means for applying a coating of liquid ratus and movably coupled to said support shaft for 

coating material from said supply onto said outer pivotal movement between said first and second posi- 

peripheral surface of said pick-up roller; and 25 tions, and said selectively operable means includes an 

means for mounting .said coating apparatus to the extensible cylinder coupled between said coating appa- 
press adjacent said delivery cylinder including ratus and said support bracket and operable to move 
selectively operable means for moving said pick-up said coating apparatus toward and away from said de- 
roller between a first operable position with a por- livery cylinder. 

tion of said peripheral surface of said pick-up roller 30 12. In a sheet-fed, offset rotary printing press of the 
engaged with said support surface' of said delivery type including at least one printing station having a 
cylinder, and a second inoperable position with blanket cylinder and an impression cylinder disposed 
said peripheral surface out of engagement with said for printing wet ink onto sheets passing therebetween, 
support surface of said delivery cylinder, whereby and a delivery conveyor system for pulling freshly 
when said pick-up roller is in said first operable 35 printed sheets from the impression cylinder and trans- 
position, liquid coating material from said supply porting the printed sheets toward a sheet delivery 
applied onto said peripheral surface of said pick-up stacker, the delivery conveyor system comprising a pair - 
roller is transferred to said support surface of said of endless grippcr chains disposed on opposite sides of 
delivery cylinder and to said freshly printed sheet the press and supporting therebetween gripper bars and 

2. The improvement as set forth in claim 1 wherein 40 grippers spaced along the chains, the gripper chains 
said delivery cylinder includes a coating blanket dis- being driven in timed synchronous relation with the 
posed over said peripheral support surface. impression cylinder by laterally spaced sprocket wheels 

3. The improvement as set forth in claim 1 wherein mounted on opposite ends of a delivery drive shaft 
said delivery cylinder includes a removable coating disposed adjacent to and extending parallel with the 
blanket disposed over said peripheral support surface 45 impression cylinder, the improvement comprising: 
when said pick-up roller is in said first operable position. a delivery .cylinder mounted to said delivery drive 

4. The improvement as set forth in claim 3 wherein shaft between said sprocket wheels and having an 
said coating blanket has a rubber outer surface. outer peripheral support surface covered by a rc- 

5. The improvement as set forth in claim 3 wherein movable coating blanket adapted to engage and 
said delivery cylinder includes a fabric net disposed 50 support the wet ink side of a sheet being trans- 
over said peripheral support surface when said pick-up ported by said grippcr bars; 

roller is in said second inoperable position. a coating apparatus including a supply of liquid coat- 

6. The improvement as set forth in claim 1 wherein ing material, a rotatable pick-up roller having an 
said coating apparatus includes an elongated reservoir outer peripheral surface of substantially cylindrical* 
containing said supply of liquid coating material, said 55 shape communicating with said supply, and means 
reservoir being disposed to extend parallel with said for applying liquid coating material from said sup- 
pick-up roller with a portion of said peripheral surface ply onto said peripheral surface of said pick-up 
extending into said reservoir in contact with liquid coat- roller; and, 

ing material contained therein, and at least one doctor means for mounting said coating apparatus to the 

blade attached to said reservoir and engaging said pe- 60 press adjacent the delivery cylinder, said means 

npheral surface, said doctor blade acting to limit the including selectively operable means for moving 

amount of liquid coating material applied onto "said said coating apparatus between a first operable 

peripheral surface from said reservoir. position with a portion of said peripheral surface of 

7. The improvement as set forth. in claim 6 wherein said pick-up roller engaged with said delivery cy!- 
said reservoir and said pick-up roller are movably cou- 65 inder, and a second inoperable position with said 
pled to said press and saad selectively operable means peripheral surface of said pick-up roller out of 
includes an extensible cylinder coupled between said . engagement with said delivery cylinder whereby 
reservoir and said press and operable to move said res- when said coating apparatus is in said first operable 
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position, Lquid coating materia] from said supply with a nortinn of « J i. , _, 

metered onto said peripheral surface of said Dick- , 541(1 P en P heraJ surfa " of said 

up roller is transferred to said delvery cySKd P roll " engaged livery cylinder, 

to said freshly printed $heet , ^ W 2SS 3 of ST^ ^ 

apparatus is in said second inoperable position, said 5 m«t ^ Tr plck ^ v T f eT °« * «gage- 

delivery cylinder is disposed for non-coating sheet ^ nl ? «"d dehvery cylinder, whereby when 

delivery operation. ^-coating sneet sad pick-up roller is in said first operable position 

13. The improvement as set forth in claim 12 wherein StfST* fr °? ^ "PP^ a PP lied » 
the effective diameter of said delivery evader covered * P«Pf«l surface of said pick-up roller is 
by said coating blanket is sufficient 2 ap'pTy pT^e "o 10 t0 ^ ^ t0 
sheets againstsaid unpression cylinder "jjfSS 17 A faK f** • ■ 

pulled from said impression cylinder by said zrinDcr forth ; i ■ « ? prmtmg prcss 115 

bars. ' y 5210 ^PP" forth claim 16 wherein said delivery cylinder in- 

14. The improvement as set forth in claim 13 wherein S "movable coating blanket disposed over said 

15. The improvement as set forth in claim 14 wE 18 a ^ 

said coating apparatus is disposed downstream of said forth' in claim "V? jf ^ printing prCSS 85 set 

de .very dnve shaft in the direction of trave! of said rubtr ou te^ur>I« aMm ' ^ ^ 3 

sheets dunng transport by said delivery conveyor sys- luTwWnffiM t 

tern. ' „ f ^' . A s f "Med, offset rotary prmtmg press as set 

16. A sheet-fed, offset rotary printing press including- X^flT " ! vfaer ™ delivery cylinder in- 
at least one printing stationhaving a bK« cySSer t ° Vtr S W 

and an unpression cylinder disused for prLtfng ^ I ° Ber » » "* "°» d ™ p " 

wet ink onto sheets passing therebetween; 20 T W W nff ( 

a debvery conveyor system for pulling freshly 25 forth' £ E ™ k Pm5tmg prKS 85 

prated sheets from, the impression cylLer and 11^1 ^ * PP "" tUS 

transporting the printed sheets toward a sheet de- hquid c^atin?™^ COnUmin S SU PP'V of 

.very sucker, the delivery system including a de- ^L^M ^^™ a ^ disposed t0 

livery drive shaft- g cxt . end P^ 1 Wlth ^ pick-up roUer with a portion of 

a delivery cylinder mounted to said delivery dnve 30 Snt^witXr?"* eXtcnding bt0 ^ rese ^ " 

shaft and having an outer peripheral support sur , ^ C ° ZUng ma,cnaI «="tain«l therein, 

face adapted to engage and sujpo? a she* being "d tl^lT ^ ^ attached t0 Said rcs ^ olr 

transported by said delivery conveyor system S„? P cn P henl surface - doctor blade 

a coating apparatus including a supply of Ed coat S ^ ° f Uqdd ""^ materia i 

ing material, a rotatable p'ick-upVoller T-L, an" 35 I^A Te^^r^ ^ ^ ™^ r - 

~ ^ * ^ S KTperaS 

for applying liquid cSg nlT^T™ " 

means for mounting said coating apparatus to the 22^ Sri"" 

press adjacent said delivery cylinder said means forth ,v , ,"1 u ^ rQtary printing prcss 515 Kt 

including selectively operable Sans fS mo v^ B k m 1 WhcrCm $aid pick ' U P roUer is rotatablv 

said pick-up roller b£w«n I fta^Se Son " ^ 2 ^ ^ COatklg ap P^- 
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[57] ABSTRACT 

A coating apparatus for use in a sheet-fed or web-fed, 
oflset rotary or flexographic printing press to apply a 
protective and/or decorative coating to the surface or 
freshly printed sheets includes a doctor blade coating 
unit coupled to a pickup roller for supplying liquid 
material from a reservoir to the surface of a pickup 
roller mounted on a press delivery drive shaft. Liquid 
material is circulated through the reservoir of the doc- 
tor blade unit by suction flow produced by a return 
pump. This prevents the buildup of a positive pressure 
differential within the doctor blade reservoir. The doo 
tor blade reservoir is maintained at below ambient pres- 
sure level, thereby preventing leakage through the end 
seals. A vacuum sensor circuit provides a visual indica- 
tion of air vacuum pressure in the doctor blade reser- 
voir chamber, and a vacuum sensor switch applies elec- 
trical power to an audio transducer. The audio trans- 
ducer produces an audible alarm in response to an in* 
crease in doctor blade chamber pressure, thereby pro- 
viding advance warning of an impending end seal fail* 
ure or a worn doctor blade condition. 

21 Claims, 9 Drawing Sheets 
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DESCRIPTION OF THE PRIOR ART 
COATING APPARATUS FOT SH^T-FO), suggestions have been made for applying the 

OFFSET ROTARY PRINTING PRESSES ^^S U operation by using the final 

< nnnfmcr station of the press as the coating application 
CROSS REFERENCE TO RELATED 5 ggj* US. Pat- Nos. 4,270.483. 

APPLICATION JSs414 and 4,779,557, there are disclosed coating 

This aDBlication is a continuation-in-part of applies- appa ; jltus which can be moved into position to allow 
tion Ser No. 07/752.778 ffled Aug. 30. 1991. theblanket cylinder of the last printing station of a press 

uon ser. mo. »u __ VT in to be used to apply a coating material » the sheets. In 

FIELD OF THE INVENTION £s Pat No. 4,196^6, there is disclosed a coating 

■mis invention relates to sheet-fed or web-fed. oSset apparatus which can be selectively moved between the 
ro 2?o? flZ2*Ue printing presses, and more par- ^et cylinder or the plate cylinder of ^pmug 
tiaSrty! to a new and improved apparatus for the in- Ration of the press so that the station can be used as a 
line aoolieation of protective and decorative coatings or ]5 coating station for the press. 

Ufa to tta vSHi ^surface of freshly printed sheets or Suggestions for overcoming the problem of the loss 
uuu to me pruned <.« r f priming station when coating is desired have also 

webl been made, such as that set forth in U.S. Pat Nos. 

BACKGROUND OF THE INVENTION 4,934,305 which discloses a coating apparatus having a 

Conventional sheet-fed. offset rotary rating prases » separate timed apphcator roller P°*^»?fi^ 
tySlylncludc one or more printing stations through coating material to the printed sheet whde *° 
j? !r individual sheets are fed and printed with wet on the last impression cylinder of the press. This is said 
Zv tte ■ fmal^rtaE ttashwtTare ftd by a delivery to allow the last printing station to be operated *imulta- 
^ v ^fvSe«TS?de5v^^d of the press where neously as both an ink application station and a coarmg 
* ? X^!L^J?Jh£u ^aWeonected and stacked. In 25 station so that no loss of press printing unit capabihty 
*!£?«K>£?E5 SSaS Si«S?Sl! results. Another approach to providing a coating station 
a typical sheet-fed. offset rotery P™™* P«" ^ ^sing 4 printing capabilities of the last pnnt- 
theHeiddbergSpeedn^terhiieofpres^^dehvery ™S£Ko ^ * to 4 y coating unit 

conveyor system includes a pa* of endk* gnpper jjc^jflnsn^am of the last printing station so that the coat- 
chains carrying spaced laterally disposed g^perbas to me shee^f^fiiial printing and before 
and grippers which are used to gnp and pull freshly 30 ^» W , ^ ^ ledlhesheetdeUv ery stacker. Such 
prinS sheets from the tapresaion cyhnder ar^convcy ^^^^ m us . p«. ^ 4 ,399,767 and 
the sheets toward the sheet delivery stacker. The gnp- 47^601 

per chains are driven in precisely timed relation to the » Conventional coating apparatus which is operable as 
impression cylinder by gripper chain sprocket wheels ^ ^ ^ ^ operation utilizes an engraved transfer 
which are laterally spaced between a delivery drive ^ ^ Uquid bebg applied to the en- 

shaft mounted on opposite sides of the press frame. The —ved roller by means of a doctor blade assembly. The 
delivery drive shaft is mechanically coupled by gears % ociOT Uadft assembly includes an elongated housing 
for synchronous rotation with the impression cylinder. ^ving a reservoir chamber extending the length of the 
Since the inks used with offset type printing presses ^ tran$fer ^Wer f or holding a volume of coating liquid in 
typically remain wet and tacky for some time after wett ^ s contact with the circumferential surface of the 
printing, special precautions must be taken to insure that fo ller. A pair of drcumfcrentially spaced doc- 

the wet inked surface of the freshly printed sheets is not lor ^jades extend longitudinally along the reservoir 
marked or smeared as the sheets are transferred from housing on either side of the chamber. The doctor 
one printing station to another, and through the deliv- 45 blwJcs m Mgled tangentially toward the transfer roller 
cry system to the sheet delivery stacker. The printed sur face, and seal the reservoir chamber against the rol- 
surfacc of the paper dries relatively slowly and can be ]cr and wipe the roller surface to deposit liquid 

smeared during subsequent processing, particularly in the cells of the engraved transfer surface. ^ 
when the printed sheets are stacked. In order to mini- The reservoir chamber is pressurized with coating 
mize smearing, a dryer may be mounted along the deliv- # Bquid> whici „ pumped from a remote supply drum 
erv oath of the printed sheets, or an anti-offcet spray < mlQ ^ upper region of the pressure chambe r. Afte r the 
oowder may be sprayed on the printed surface pressure chamber fills to a certain levej.it is returned to 

In some printing applications, it is desirable that the remote drum by gravity flow. OccasmnaBy, the 

pre^^ capable of applying a protective and/or decc- doctor blade reservoir chamber becomes completely 
raUve «Sg over aU or a portion of the surface of the 55 filled with the coating liquid when the volume of coat- 
minted sheets Typical coating solutions include var- ' mg liquid being delivered to the doctor blade reservoir 
^^Z ^oisi^^ ink. Such coatings chamber exceeds the gravity ^^»^SSc 
*2kSk*. are formed of a UV-curabie or water-soluble rive pressure may cause the seals at trends ?f the roUer 
STaS solution or emulsion by an to leak, allowing the coating liquid to drip onto Jc 

l^ca?or Suer overtbe freshly printed sheets to pro- 60 floor or onto adjacent press parts. Occasionally, the 
*tZ!?£^^^**c ap y pLance of the sheets. coating liquid may be slung from ^^toad^ 

of swh^Ss is particularly desirable when cent press equipment and operator 
s*™Jz* «m3Sv e finishes are required such as in buildup of positive pressure within the doctor blade 



RECEIVED TIME AUG. 20. 4:56PM 



FR1 16:35 FAX 214 HQ^u WORSHAM FORSOTE 
- • — ©095 



5,207,159 

3 4 

end seal wear is accelerated by the buildup of positive the reservoir is induced by suction flow provided by a 
pressure within the doctor blade chamber. Low volume suction pump having an input connected for drawing 
ottp leakage can be collected ma drip pan or catch tray, coating liquid from the doctor blade reservoir, and 
but as the end seals wear, the coating liquid will be returning it by forced (positive pressure) flow to the 
slung from the transfer roller, thereby causing a difficult 5 remote supply drum, rather than by gravity flow return, 
cleanup problem. When this occurs, the press must be As a result of the suction flow arrangement, the liquid 
shutdown, the doctor blade head must be removed, and material is drawn from the remote supply drum at a 
the end seals replaced. The steps of rebuilding or replac- greater rate than the rate of withdrawal of the liquid 
ing the end seals and realigning the doctor blade head material by the pickup roller, and a substantially con- 
causes an unacceptable amount of press downtime. 10 fitanl supply of liquid material will always be present 
One approach for overcoming the problem of end within the doctor blade reservoir, A benefit of the suc- 
seal wear is to provide stationary end seals which are ^ fl ow arrangement is that a positive pressure buildup 
mourned on the press frame, and which bear in sealing does not occur within the doctor blade chamber. More- 
engagement against the ends of the transfer roller, so ovcf f ^ ^^riai which rises above a predetermined 
that the doctor bUde head may form a seal with station- 15 m ]evel u out of tte doctor blade reservoir by 
ary seals rather than i with the dynamic seals earned on Ae pUmp , mi h tcmned to ^ remote ^ 
the transfer roller Another approach is to use rotary Consequently, the end seals are not subjected to high 
e^a^^ differendal^nditions. In^f the sucX 

and the end portions of the roller by quick removal TtZ i II Z • TT7 5 *^ & 

mounting lugs 0 atmospheric. Under negative pressure 

While the foregoing mechanical approaches to fruit- «pdi*«* ****** rf " ? ™~ 

ing end seal wear and thereby avoiding leakage have ^ ** °Pe"tmg ° f the end seals is sub- 
been moderately successful, and some arrangements 25 ^^ly mcreased. 

have reduced downtime by quick change mounting . According to another aspect of the present invention, 
features, the end seals nevertheless arc soil experiencing vlSttal !?* a ?^ ] f *» provided by a vacuum 
accelerated wear and early failure, thereby causing which is coupled to the vacuinn space within 

frequent replacements and unacceptable downtime for doctor blade chamber - ^ s*™ 01 ^ » coupled to 

correction of end seal leakage. 30 a vacuum S OT 8 e which provides a visual indication of 

the suction pressure within the doctor blade chamber. 
OBJECTS OF THE INVENTION A vacuum sensor switch is also coupled to the chamber 

Accordingly, there exists a need for a new and in> for selectively applying electrical power to an audio 
proved in-line coating apparatus for use in a sheet-fed or transducer when the pressure within the vacuum cham- 
web-fed, ofTset rotary or flexographic printing press for 35 te riscs abovc * predetermined safe operating suction 
applying a protective and/or decorative coating to the Jevd - 

printed surface of freshly printed sheets which does not Other features and advantages of the present inven- 
require any expensive or substantia] press modification ^on will become more apparent from the following 
or result in any impairment of normal press operating detailed description taken in conjunction with the ac- 
capability, 40 companying drawings which disclose, by way of exam- 

Specifically, the principal object of the present inven* pfe ^ principles of the invention. 

£ 5n££?SSS brief description of the DRAWINGS 

which achieves a reduction In end seal leakage, FIG. 1 is a schematic side elevationa] view of a sheet- 

summary of THT? TWrxrrmu 45 fed - offset rotary printing press having a coating appara- 

5UMMARY OF THE INVENTION tus embodying the present invention; 

The present invention provides a new and improved FIG. 2 k an enlarged fragmentary side elevationa! 
inline doctor blade apparatus for applying a protective view taken substantially within the circular area desig- 
and/or decorative coating and/or inking to the surface nated u 2" in FIG. 1 and showing the coating apparatus 
of freshly printed sheets in a sheet-fed or web-fed, offset 50 of the present invention during coating operation; 
rotary or flexographic printing press which is highly FIG. 3 is an enlarged fragmentary perspective view 
reliable and effective in use, yet which does not require showing one side of the coating apparatus mounted in 
any expensive or substantial press modification or result the press and illustrating the fluid path of coating mate- 
in any impairment of normal press operating capability. rial from a remote supply drum to the doctor blade 

The reservoir of a doctor blade head is supplied with 55 reservoir of the coating unit; 
coating material from a remote supply drum. To insure FIG. 4 is an enlarged fragmentary *~* in nrt view 
that an adequate supply of coating liquid is always pres- taken substantially along the fine 4 — 4 of FIG. 3; 
ent within the doctor blade reservoir, the coating mate- FIG. 5 is a simplified flow diagram which illustrates 
rial is drawn from the remote supply drum and is circu- a dual pump arrangement for circulating coating liquid 
lated by suction flow constantly through the reservoir. 60 from a remote supply drum to the doctor blade reser* 
In contrast to the conventional approach of positively voir and return; 

pressurizing the doctor blade reservoir with liquid coat- FIG. 6ka simplified flow diagram which illustrates 
ing pumped from the remote drum to the reservoir, the a single pump arr angem ent for circulating coating ltq- 
caating material is instead circulated through the reser- uid by suction flow from a remote supply drum to the 
voir by suction flow, That is, instead of charging the 65 doctor blade reservoir and return; 
reservoir with coating liquid pumped from the remote FIG. 7 is an enlarged fragmentary perspective view 
drum and thereby creating a positive pressure condition of one end portion of the doctor blade coating apparatus 
within the doctor blade reservoir, circulation through of the present invention; 



Li 
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FIG. 8 is an enlarged sectional view taken subs can- index 36 of the last printing station 2£> and is disposed to 

tiaBy along the line 8—8 of FIG. 7; and, be parallel with the axis of the impression cylinder. In 

FIG. 9 is a view similar to FIG. 8 which includes a this instance, the delivery cylinder 42, which is con* 

suction pressure sensing circuit for providing a visual strutted to allow adjustments in diameter by suitable 

indication of miction pressure and an audible alert when 5 means, is attached to the delivery drive shaft 54 so that 

the suction/vacuum pressure inside the doctor blade the delivery cylinder is also rotated in precise timed 

rises above a safe operating level, thereby signaling an relation with the impression cylinder, 

impending end seal failure. In this respect, it is important to note that when the 

DETAILED DESCRIPTION OF THE ]0 SSj^^^SS^i^S^t 

PREFERRED EMBODIMENT 10 £^3^*££^^^5 

As shown in the exemplary drawings, the present inked surfaces of the sheets face the delivery drive shaft 
invention is embodied in a new and improved in-line 54 and the sheets must be supported such that the ink is 
doctor blade apparatus* herein generally designated 10, not smeared as the sheets are transferred. Typically, 
for use in applying a protective and/or decorative coat- is such support is provided by skeleton wheels or cyiin- 
JDS or inks to the freshly printed surface of sheets dcrs mounted to the press delivery drive shaft 54, or as 
printed in a sheet-fed or web-fed, of&et rotary or Oexo* is now more commonly used, net equipped delivery 
graphic printing press, herein generally designated 12, cylinders marketed by Printing Research, Inc. of Dal* 
In this instance, as shown in FIG. 1, the doctor blade las, Tex under its registered trademark SUPERBLUE. 
coating apparatus 10 is illustrated as installed in a four 20 Thai system, which is made and sold under license, is 
color printing press 12, such as that manufactured by manufactured in accordance with and operates as de- 
Heidelberger Dwckmaschinen AG of the Federal Re- scribed in U.S. Pat. No. 4,402,267, issued Sep. 6, 1983, 
public of Germany under its designation Heidelberg to Howard W. DeMoore, the disclosure of which is 
Speedmaster 1QZV (40")» and which includes a press incorporated herein by this reference, 
frame 14 coupled at one end, herein the right end, with 25 More recently, vacuum transfer apparatus of the type 
a sheet feeder 16 from which sheets, herein designated disclosed in co-pending U.S. application to. No. 
18, are individually and sequentially fed into the press, 07/630,308, filed Dec 18, 1990, entitled "Vacuum 
and at the opposite end. with a sheet delivery stacker 20 Transfer Apparatus for Sheet-Fed Printing Presses", 
in which the finally printed sheets are collected and which is also incorporated herein by reference, has been 
stacked, Interposed between the sheet feeder 16 and the 30 used. The vacuum transfer apparatus disclosed in that 
sheet delivery sucker 20 are four substantially identical application can be used in place of delivery cylinders or 
sheet printing stations 22, 24. 26 and 2S which can print skeleton wheels to pull the imprinted side of the sheet 
different color inks onto the sheets as they are moved away from, the delivery drive shaft 54 so that the wet 
^ through the press 10. ink surface of the sheets do not come into contact with 

^ As illustrated, each of the printing stations 22, 24, 36 35 any press apparatus. 
^= and 28 is substantially identical and of conventional In accordance with the present invention, the in-line 
5 design, herein including a sheer-fed cylinder 30, a plate doctor blade coating apparatus 10 for applying the pro- 
p cylinder 32, a blanker cylinder 34 and an impression tective or decorative coating or ink to the sheet* 18 
^ cylinder 36, with each of the first three printing stations enables the press 12 to be operated in the normal man- 
t: 22, 24 and 26 having a transfer cylinder 38 disposed to 40 ner without the loss of the final printing station 28, and 
2 withdraw the freshly printed sheets from the adjacent without requiring any substantial press modifications by 
p impression cylinder and transfer the freshly printed employing the existing press delivery drive shaft 54 as 
£ sheets to the next printing station via a transfer drum 40. the mounting location for the coating applicator roller. 
^ The final printing station 28 herein is shown as equipped In presses having delivery systems such as skeleton 
- with a delivery cylinder 42 which functions to support 45 wheels mounted on the delivery drive shaft 54 or a 
the printed sheet 18 as it is moved from the final impres* vacuum transfer apparatus as disclosed in the aforemen* 
sum cylinder 36 by a delivery conveyor system, genet- tioned copending U,S, application Sen No. 07/630,308, 
ally designated 44, to the sheet delivery stacker 20. conversion to a coating operation can be quickly and 

The delivery conveyor system 44 as shown in FIG. 2 easily achieved by mounting on the press delivery drive 
is of conventional design and includes a pair of endless 50 shaft in place of the skeleton wheels or in addition to the 
delivery gripper chains 46, only one of which is shown vacuum transfer apparatus, a suitable support cylinder 
carrying at regular spaced locations along the chains, capable of performing the combined function of a coat* 
laterally disposed gripper bars 48 having gripper elc- ing applicator roller and a net enhanced delivery cybV 
ments 50 used to grip the leading edge of a sheet 18 after dcr 42. By utilising the delivery cylinder 42 mounted on 
it leaves the nip between the delivery cylinder 42 and 55 the delivery drive shaft 54 to also act as a coating appli- 
impression cylinder 36 of the last printing station 28. As cator roller, protective coating will be applied to the 
the leading edge E of the sheet 18 is gripped by the printed sheet 18 in precise timed registration, and will 
gripper* 50 the delivery chains 46 pull the sheet away permit the press to be operated with its full range of 
from the impression cylinder 36 and convey the freshly printing stations. 

printed sheet to the sheet delivery sucker 20 where the 60 Toward these ends, the costing apparatus 10 of the 
grippers release the finally printed sheet. present invention includes a relatively simple, positive 

The endless delivery chains 46 are driven in synchro- acting and economical doctor blade coating unit, gener- 
sous tuned relation to the impression cylinder 36 by ally designated 60. mounted to the press frame 14 down- 
sprocket wheels 52 fixed adjacent the lateral ends of a stream of the delivery drive shaft 54 and positioned to 
delivery drive shaft 54 which has a mecha n icaHy geared 65 apply liquid coating material to the support surface of a 
coupling (not shown) to the press drive system. The delivery cylinder 42 mounted on the delivery drive 
delivery drive shaft 54 extends laterally between the shaft. As can best be seen in FIGS. 2, 3 and 4, the doctor 
sides of the press frame 14 adjacent the impression cyl- blade coating unit 60 herein comprises a pair of side 
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frames 62, only one of which is shown, it being under- with liquid material or ink from a supply dram 102 
stood thai the other side frame is substantially the same disposed in a remote location within or near the press 
as that of the aide frame illustrated, attached to each side 12. preferably, the doctor blade head 98 is removably 
of the press frame 24. Pivotally mounted to one end of attached to the brackets 64, herein by bolts 104 having 
each of the side frames 62 is a support bracket 64 carry- 5 enlarged, knurled heads 106, and which can be threaded 
ing one end of a liquid material reservoir 66 and cooper- through slots 108 formed in the brackets to clamp the 
atiag liquid material pickup roller 68 each disposed to reservoir in place on the brackets, 
extend laterally across the press 12 parallel with the To insure that an adequate supply of liquid coating 
delivery drive shaft 54. The coating unit 60 is mounted material is always present within the reservoir 66 and to 
between the upper and lower runs of the delivery chains 10 prevent coagulation and clogging of the doctor blades 
46 downstream of the delivery drive shaft 54. and posi- 94 and 96 by the liquid coating material or ink, the 
lioned so that the outer peripheral surface 70 of the coating material or ink is circulated through the reser- 
pickup roller 68 can be engaged with the support sur- voir by two pumps 110 and 112 as shown in FIG. 5. 
face of a delivery cylinder 42 mounted on the delivery Pump 110 draws the liquid material L from the supply 
drive shaft IS drum 102 via a supply line 114 and discharges it into a 

As best sees in FIGS, 2 and Z, the support brocket 64 bottom region of the reservoir 66 through a delivery 
is pivotally attached to the end of the side frame 62 by port 114P, and the other pump 112 acts to provide 
a shaft 72 disposed at the lower end portion of the suction to a pair of return lines 116A, 116B coupled 
bracket, and can be pivoted about the shaft by an extcn- adjacent a top region of the reservoir through return 
sible cylinder.74, herein shown as a pneumatic cylinder, 20 ports 116P, 116Q for withdrawing excess liquid coating 
one end 76 of which is secured such as by welding to the material or ink from the reservoir. By supplying the 
side frame* and the opposite end 78 of which is coupled coating material or ink From the supply drum 102 at a 
through a pivot shaft 79 to the upper end portion of the greater rate than the rate of withdrawal of material by 
bracket. By extending or retracting the cylinder 74, the the pickup roller 68, a substantially constant supply of 
extent of engagement of the pickup roller 68 against the 25 coating material or ink will always be present within the 
surface of the applicator roller 42 can be controlled, and reservoir 66. The excess coating material or ink which 
the pickup roller can be completely disengaged from rises above the liquid level of the return port R (FIG. 8) 
the applicator roller 42. suctioned away by the suction return pump 112. 

The coating pickup roller 68, which is of conven- The general arrangement of the pickup roller 68, 
tional design and preferably one such as the Anilox 30 doctor blades 94 and 96, and reservoir 66 is similar to 
rollers manufactured by A.R.C, International of Char- that disclosed in U.S. Pat No. 4,821,672 entitled "Doc 
lotte, N.C. and sold under the name "PRINTMAS- tor Blade Assembly With Rotary End Seals and Inter* 
TER H having an engraved ceramic or chrome outer changeable Heads", the disclosure of which provides 
peripheral surface 70, is designed to pick up a predeter. details concerning the end seal structure and operation 
mined uniform thickness of liquid coating material or 35 of a pickup roller and reservoir usable with the present 
ink from the reservoir 66, and then uniformly transfer invention. According to an important feature of the 
the coating material to the support surface of the appli- present invention, however, the doctor blade reservoir 
eator roller 42. To effect rotation of the pickup roller 66 is not preasuriaed as taught by the prior art Instead, 
68. a suitable motor 80, herein a hydraulic motor, is coating liquid or ink is supplied to the doctor blade 
attached to one of the side frames 62 and coupled to a 40 reservoir 66 by the suction flow produced by the pump 
suitable hydraulic fluid source (not shown) through 112. In this arrangement, the suction pump 112 applies 
fittings 81A, 81B- Attached to the output of the motor a vacuum or suction force in the reservoir which draws 
80 is an output gear which is drivingly coupled through liquid material L from the supply through the supply 
a cluster gear 82 and a series of idler gears 83 each conduit 114 to the reservoir and draws excess liquid 
mounted on stub axles 84, to a drive gear 86 attached to 45 material L from the doctor blade reservoir 66 through 
the end of a shaft 88 on which the pickup roller 68 is the return conduit XI6 into the remote reservoir 102 at 
concentrically mounted. The shaft 88 of the pickup a rate which b greater than the rate that liquid coating 
roller 68 is, in turn, journaied at each end to the brackets material or ink is being supplied to the doctor blade 
64 through a releasable semicircular collar 90 attached reservoir through the supply conduit 114. Because the 
by bolts 92 to the bracket Herein, the axle of the termi- 50 suction return How rate is greater than the supply flow 
nal idler gear, designated 83', also serves as the shaft 72 rate, a positive pressure condition within the doctor 
for pivotally mounting the support bracket 64 to the * blade reservoir is avoided, and a below atmospheric 
side frame 62 so that when the bracket is rotated about vacuum pressure level is provided 
the shaft, the terminal idler gear remains engaged with Referring to FIG. 5, FIG. 6, FIG. 7 and FIG. 8, the 
the drive gear 86 of the pickup roller 68. S5 liquid material is delivered into the lower region of the 

In this instance, as can best be seen in FIG. 4, the doctor blade reservoir 66. and is withdrawn from the 
pickup roller 68 has a peripheral surface portion 68P doctor blade reservoir near an upper region of the 
which projects radially into the reservoir 66 containing chamber through the return conduits 1I6A, 16B. The 
the supply of coating material or ink* A pair of upper liquid level elevation of the return port is preferably 
and lower inclined doctor blades 94 and 96 attached to 60 selected to provide for the accumulation of liquid coat- 
the doctor blade head 98 on shoulders 9SA, 98B engage ing material or ink in more than about half of the doctor 
the roller surface to doctor the excess liquid coating blade chamber, thereby insuring that the engraved sur- 
material or ink picked up from the reservoir by the race of the pickup roller 68 will be thoroughly wetted 
engraved surface 70 of the roller. The reservoir cavity by the coating material or ink L as it turns through the 
66 herein is formed within an elongated doctor Wade 65 doctor blade chamber 66. The reservoir 66 is bounded 
head 98 having a generally C-shaped cross-section with vertically by lower and upper doctor head shoulders 
an opening 100 extending longitudinally along one side 98A f 98B. Accordingly, the return ports 116P, U6Q of 
racing the pickup roller 68. The reservoir 66 is supplied return lines 116A, 1X6B are located at a liquid level R 
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intermediate the limits established by the lower and 
upper shoulders. Any excess liquid coating material or 
ink which rises above the liquid level R Of the return 
ports will be suctioned away by Che pump 112, 

Ii will be appreciated that the supply pump 110 is 5 
optional and that the suction circulation system can be 
operated effectively with only the single suction pump 
112 as shown in FIG. 6. In the single pump configura- 
tion, it may be necessary to prime the supply conduit 
114 to obtain satisfactory operation. The two pump 10 
arrangement as shown in FIG. 5 is preferred for those 
installations in which the supply drum 102 is located at 
a distance that is too far from the press to achieve ade- 
quate suction flow. The auxiliary supply pump 110 
provides positive flow input to the doctor blade reset- 13 
voir at a fixed flow rate. The return suction pump 112 
has a faster suction flow rate than the supply flow rate. 
Consequently, a positive pressure buildup in the doctor 
blade reservoir cannot occur. By utilizing two pumps as 
shown in FIG. 5, the liquid level within the doctor 20 
blade chamber 66 can be closely controlled, without 
positive pressure buildup, thereby reducing leakage 
through the end seals. 

Referring to FIG. 8, it will be appreciated that the 
doctor blade chamber 66 is maintained at a pressure 
level below atmospheric by the suction action of the 
return flow pump 112. The coating liquid L rues to the 
liquid level of the return port R and is drawn off imme- 
diately by the auction pump 112. Additionally, air — 
within the doctor blade chamber 66 is also evacuated, 
thereby reducing the doctor blade chamber pressure to 
a level below atmospheric. This negative pressure dif- 
ferential condition opposes leakage of coating liquid L 
through the end seals. Since the doctor blade chamber 35 
66 is not positively pressurized, the end seals are oper- 
ated under favorable pressure differential conditions, 
thereby extending their useful lifetime. Moreover, die 
negative pressure differential doctor blade assembly 
will accommodate a pickup roller having a chipped 40 
comer, which would leak under positive pressure con- 
ditions, but does not leak because of the negative pres- 
sure reservoir condition established by suction flow. 

It is useful for the press operator to have an advance 
warning of an impending end seal failure. With advance 45 
warning, the press operator can schedule repair and/or 
replacement of the doctor blades and the end seals at a 
convenient time* for example between press runs or 
before undertaking the next printing job. Apparatus for 
monitoring the suction/ vacuum condition within the so 
doctor blade chamber 66 is provided by a pneumatic 
sensor circuit 120 as shown in FIG. 9. The pneumatic 
sensor circuit 120 includes a pneumatic sensor line 122 
which is coupled in fluid communication with the doc- 
tor blade chamber 66 through a vacuum sensor bore 124 55 
formed through the upper doctor head shoulder 98B. 
The vacuum sensor line 122 is coupled to the sensor 
bore 124 by a threaded fitting 126. 

Continuous monitoring of the vacuum/suction condi- 
tion within the doctor blade chamber 66 is provided by 60 
a vacuum gauge 128 which can be of any conventional 
design, for example a Bourdon gauge which is cali- 
brated for dry air and covers the range from about zero 
to about twenty torrs. The vacuum gauge 128 is cou- 
pled into the sensor line 122 by a tee coupling 130. 65 
According to this arrangement, the press operator re- 
ceives a continuous visual indication of the vacuum/- 
suction condition within the doctor blade chamber 66* 



According to another feature of the invention, the 
vacuum/suction line 122 is coupled to a vacuum switch 
132. The vacuum switch 132 has a conductive, movable 
diaphragm 134 which moves into and out of electrical 
contact with switch electrodes 132A. 132B. That is, the 
diaphragm 13d is pulled out of contacting engagement 
with the switch electrodes 132A, 132B when the vacu- 
um/suction level in the doctor blade chamber 66 is 
below a predetermined level. When the pressure level 
within the doctor blade chamber 66 rises above that 
preset level, for example in response to leakage of air 
through the end seals or around a worn doctor blade H 
the vacuum farce within the vacuum chamber 132C of 
the sensor switch also rises, thereby permitting the con- 
ductive switch element 134 to engage the switch elec- 
trodes 132A, 132B. 

When switch closure occurs, electrical power is ap- 
plied to an audio transducer 116 from a power source 
138. Electrical current is conducted through the pneu- 
matic switch 132 to the audio transducer 136 through 
power conductors 140, 142. According to this arrange- 
ment, the press operator will receive an audible alert as 
soon as the suction/vacuum pressure in the doctor 
blade chamber rises above a safe operating level, 
thereby signaling wear failure of the doctor blades and* 
/or an impending failure of the end seals. 

From die foregoing, it should be apparent that the 
coating apparatus 10 of the present invention provides a 
highly reliable, effective and economical in-line appara- 
tus for applying coating material to the freshly printed 
sheets 18 in a sheet-fed, offset rotary printing press 12 
which allows the final printing station to continue to be 
used as a print station, yet which does not require any 
substantial press modification or the addition of a sepa- 
rate timed applicator roller. While a particular form of 
the present invention has been illustrated and described, 
it should be apparent that variations and modifications 
therein can be made without departing from the spirit 
and scope of the invention. 
What is claimed is; 

1. Apparatus for applying liquid material from a sup- 
ply to a pickup roller comprising in combination: 

a doctor blade head having an elongated reservoir for 
receiving liquid material from the supply, said doc- 
tor blade head being adapted to extend in parallel 
with the pickup roller in an operative position with 
a portion of the peripheral surface of the pickup 
roller extending into said reservoir for wetting 
contact with liquid material contained therein, and 
two doctor blades attached to said doctor blade 
head for engagement against said peripheral sur- 
face in the operative position; 
a supply conduit connecting said supply in flow com- 
munication with said reservoir; 
a return conduit connecting said reservoir in flow 

communication with said supply; and, 
a first pump coupled in series flow relation with said 
return conduit for inducing suction flow of liquid 
material from said reservoir through said return 
conduit into said supply, 

2. Apparatus as defined in claim 1, including: 
a second pump coupled in scries flow relation with 

said supply conduit for pumping liquid material 
from said supply to said reservoir. 

3. Apparatus as defined in claim 2, wherein the suc- 
tion return pumping rate of said fust pump is greater 
than the supply pumping rate of said second pump. 
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4. Apparatus as defined is claim 1, said doctor blade 
bead having first and second shoulders forming lower 
and upper liquid level boundaries for said reservoir, 
respectively, wherein the return conduit is coupled in 
flow communication with said reservoir at a liquid level 
location disposed intermediate the liquid level bound- 
aries established by said first and second shoulders. 

5, Apparatus as defined in claim 1, wherein the return 
conduit is coupled in flow communication with said 
reservoir at a first liquid level location and the supply 
conduit is coupled in flow comniunieation with said 
reservoir at a second liquid level location, the first liq- 
uid level location of the return conduit being higher in 
elevation than the second liquid level location of the 
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with the pickup roller in an operative position with 
a portion of the peripheral surface of the pickup 
roller extending into said reservoir for wetting 
contact with liquid material contained therein, and 
two doctor blades attached to said doctor blade 
head for engagement against said peripheral sur- 
face in the operative position; 
first means coupled to said supply and to said reser- 
voir for pumping liquid material from said supply 
into said reservoir, and, 
second means coupled to said reservoir and to said 
supply for inducing suction flow of liquid material 
from said reservoir into said supply. 
12. Apparatus for applying liquid material from a 



supply conduit when the doctor blade head is in the 15 supply to a pickup roller comprising in combination: 



operative position, 

6. Apparatus for applying liquid material from a sup* 
ply to a pickup roller comprising, in combination: 

an elongated doctor blade head having an elongated 
cavity formed therein defining a reservoir for re- 20 
ceiving liquid material from the supply, said doctor 
blade head being adapted to extend in parallel with 
the pickup roller in an operative position with a 
portion of the peripheral surface of the pickup 
roller extending into said cavity for wetting 25 
contact with liquid material contained therein, and 
a pair of doctor blades disposed on opposite sides 
of said cavity and extending the length thereof for 
engagement against the peripheral surface of the 
pickup roller in the operative position; and; 

means coupled to said supply and to said reservoir for 
inducing flow of liquid material from said supply 
into said reservoir and for returning excess liquid 
materia] by suction force from said reservoir to said 
supply. 

7. Apparatus as defined in claim 6*, said inducing 
means comprising: 

a supply conduit connecting said supply in flow com* 
municatton with said reservoir; 



30 
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a doctor blade head having an elongated reservoir 
chamber for receiving liquid material from the 
supply, said doctor blade head being adapted to 
extend in parallel with the pickup roller in an oper- 
ative position with a portion of the peripheral sur- 
face of the pickup roller extending into said reser- 
voir chamber for wetting contact with liquid mate- 
rial contained therein, and two doctor blades at- 
tached to said doctor blade head for engagement 
against said peripheral surface in the operative 
position; and, 
a suction pump coupled to said reservoir and to said 
supply for inducing suction flow of liquid material 
from said reservoir to said supply. 

13. Apparatus as defined in claim 12, including a 
pneumatic sensor conduit coupled to said reservoir 
chamber for sensing the air vacuum pressure within said 
reservoir chamber, and a vacuum gauge coupled to said 
sensor conduit for providing a visual indication of air 
vacuum pressure in said reservoir chamber. 

14. Apparatus as defined in claim 12, including a 
pneumatic sensor conduit coupled to said reservoir 
chamber for sensing the air vacuum pressure within said 
reservoir chamber, a vacuum responsive switch having 



a return conduit connecting said reservoir in flow 40 a sensing chamber coupled to said sensor conduit and 



communication with said supply; and, 
a first pump coupled in series flow relation with said 
return conduit for inducing suction flow of liquid 
material from said supply through said supply con- 
duit into said reservoir, and for inducing auction 45 
flow of liquid material from said reservoir through 
said return conduit into said supply. 
& Apparatus as defined in claim 7, said means includ- 
ing: 



switch electrodes and an audio transducer electrically 
connected to said switch electrodes for making and 
breaking an electrical circuit from a power source to 
said audio transducer. 

15, In a sheet-fed, offset rotary printing press of the 
type including at least one printing station having a 
blanket cylinder and an impression cylinder disposed 
for printing ink onto sheets passing therebetween, and a 
delivery conveyor system for pulling freshly printed 



a second pump coupled m series flow relation with 50 sheets from the impression cylinder and transporting 

«u ft- _ — the printed sheets toward a sheet delivery stacker, the 

delivery conveyor system including a delivery drive 
shaft disposed adjacent to and extending parallel with 
the impression, cylinder and drives in tuned synchro* 
55 nous relation with the impression cylinder, the improve* 
ment comprising: 
a delivery cylinder mounted onto said delivery drive 
shaft and having an outer peripheral support sur- 
face adapted to engage and support a sheet being 
transported by said delivery conveyor system; * 
a coating apparatus including a supply of liquid mate- 
rial, a rotafable pickup roller having an outer pe- 
ripheral surface of substantially cylindrical shape, 
and means for applying a coating of liquid material 
from said supply onto said outer peripheral surface 
of said pickup roller; 
means for mounting said coating apparatus to the 
press adjacent said delivery cylinder with a portion 



said supply conduit for pumping liquid material 
from said supply to said reservoir. 

9. Apparatus as defined in claim S, wherein the suc- 
tion return pumping rate of said first pump is greater 
than the supply pumping rate of said second pump. 

10. Apparatus as defined in claim 6, said doctor blade 
head having first and second shoulders forming lower 
and upper Squid level boundaries for said reservoir, 
respectively, wherein said means for inducing suction 
flow includes a return conduit coupled in flow commu- 60 
nicadon with said reservoir at a liquid level location 
disposed intermediate the liquid level boundaries estab- 
lished by said first and second shoulders. 

UL Apparatus for applying Squid material from a 
supply to a pickup roller comprising in combination: 
a doctor blade head having an elongated reservoir for 
receiving liquid material from the supply, said doc- 
tor blade head being adapted to extend in parallel 
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of said peripheral surface of said pickup roller en- 
gaged with the support surface of said delivery 
cylinder, whereby liquid coating materia) from said 
supply applied onto the peripheral surface of said 
pickup roller is transferred to said support surface 3 
of said delivery cylinder and to said freshly printed 
sheet; 

said coating apparatus including an elongated reser- 
voir for receiving liquid materia] from said supply, 
said reservoir extending parallel with said picJcup 10 
roller with a portion of the peripheral surface of 
the pickup roller extending into said reservoir for 
wetting contact with liquid material contained 
therein, and two doctor blades attached to said 
reservoir and engaging said peripheral surface, said is 
doctor blades acting to limit the amount of liquid 
material applied onto said peripheral surface from 
said reservoir, 

a supply conduit connecting said supply in flow com- 
munication with said reservoir; 20 

a return conduit connecting said reservoir in flow 
communication with said supply; and, 

a first pump coupled in series flow relation with said 
return conduit for inducing suction flow return of 
liquid material from said reservoir to the remote 22 
supply. 

16. The improvement as set forth in claim 15, wherein 
said coating apparatus is mounted to said press down- 
stream of said delivery drive shaft in the direction of 
travel of said sheets during transport by said delivery 30 
conveyor system. 

17, The improvement as set forth in claim 15, includ- 
ing: 

a second pump coupled in series How relation with 
said supply conduit for liquid material from the 35 
remote supply to said reservoir. 
IS. The improvement as set forth in claim 17, wherein 
the suction return flow rate of said first pump is greater 
than the positive pressure supply flow rate of said sec- 
ond pump. 40 

19. The improvement as set forth in claim 15, wherein 
the return conduit is coupled in Cow communication 
with said reservoir at a first liquid level location and the 
supply conduit is coupled in flow communication with 
said reservoir at a second liquid level location, the first 45 
liquid level location of the return conduit being higher 
than the second liquid level location of the supply con* 
duit 

20. In a sheet-red, offset rotary printing press of the 
type including at least one printing station having a 50 
blanket cylinder and an impression cylinder disposed 
for printing wet ink onto sheets passing therebetween, 
and a delivery conveyor system for pulling freshly 
printed sheets from the impression cylinder and trans- 
porting the printed sheets toward a sheet delivery 55 
sucker, the delivery conveyor system comprising a pair 
of endless gripper chains disposed on opposite sides of 
the press and supporting therebetween gripper bars and 
grippers spaced along the chains, the gripper chains 
being driven in timed synchronous relation with the GO 
impression cylinder by laterally spaced sprocket wheels 
mounted on opposite ends of a delivery drive shaft 
disposed adjacent to and extending parallel with the 
impression cylinder, the improvement comprising: 

a delivery cylinder mounted to said delivery drive 65 
shaft between said sprocket wheels and having an 
outer peripheral support surface covered by a re- 
movable coating blanket adapted to engage and 



support the wet ink side of a sheet being trans- 
ported by said gripper bars; 
a coating apparatus including a supply of liquid mate- 
rial, a rotatable pickup roller having an outer pe- 
ripheral surface of substantially cylindrical shape, 
and means for applying liquid material from said 
supply onto said peripheral surface of said pickup 
roller; 

means for mounting said coating apparatus to the 
press adjacent the delivery cylinder, with a portion 
of the outer peripheral surface of said pickup roller 
engaged with said delivery cylinder, whereby liq- 
uid material doctored onto the peripheral surface 
of said pickup roller is transferred to said delivery 
cylinder and to said freshly printed sheet; 

said coating apparatus including an elongated reser- 
voir containing liquid material, said reservoir being 
disposed to extend parallel with said pickup roller 
-with a portion of said peripheral surface extending 
into said reservoir in contact with liquid material 
contained therein, and two doctor blades attached 
to said reservoir and engaging said peripheral sur- 
face, said doctor blades acting to limit the amount 
of liquid coating material applied onto said periph- 
eral surface from said reservoir; 

a supply conduit connecting said supply in flow com- 
munication with said reservoir; 

a return conduit connecting said reservoir in flow 
communication with said supply; and, 

a first pump coupled in series flow relation with said 
return conduit for inducing suction flow return of 
liquid material from said reservoir to said supply. 

21. A sheet-fed, offset rotary printing press including: 

at least one printing station having a blanket cylinder 
and an impression cylinder disposed for printing 
wet ink onto sheets passing therebetween; 

a delivery conveyor system for pulling freshly 
printed sheets from the impression cylinder and 
transporting the printed sheets toward a sheet de- 
livery stacker, the delivery system including a de- 
livery drive shaft; 

a delivery cylinder mounted to said delivery drive 
shaft and having an outer peripheral support sur- 
face adapted to engage and support a sheet being 
transported by said delivery conveyor system; 

a coating apparatus including a supply of liquid mate- 
rial, a rotatable pickup roller having an outer pe- 
ripheral surface of substantially cylmdrical shape, 
and means for applying liquid material from said 
supply onto the peripheral surface of said pickup 
roller; 

means for mounting said coating apparatus to the 
press adjacent said delivery cylinder* with a por* 
tion of said peripheral surface of said pickup roller 
engaged with said delivery cylinder, whereby liq- 
uid material applied to the peripheral surface of 
said pickup roller is transferred to said delivery 
cylinder and then to said freshly printed sheet; 

said coating apparatus including an elongated reser- 
voir containing liquid material, said reservoir being 
disposed to extend parallel with said pickup roller 
with a portion of said peripheral surface extending 
into the reservoir in contact with liquid material 
contained therein, and two doctor blades attached 
to said reservoir and engaging said peripheral sur- 
face, said doctor blades acting to limit the amount 
of liquid coating material applied onto said periph- 
eral surface from said reservoir; 
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[57] ABSTRACT 

A coating apparatus for use in a sheet-fed or web-fed, 
offset rotary or flexographic printing press to apply a 
protective and/or decorative coating to the surface of 
freshly printed sheets includes a doctor blade coating 
unit coupled to a pickup roller for supplying liquid 
material from a reservoir to the surface of a pickup 
roller mounted on a press delivery drive shaft Liquid 
material is circulated through the reservoir of the doc- 
tor blade unit by suction flow produced by a return 
pump. This prevents the buildup of a positive pressure 
differential within the doctor blade reservoir. The doc- 
tor blade reservoir is maintained at below ambient pres- 
sure level, thereby preventing leakage through the end 
seals. A vacuum sensor circuit provides a visual indica- 
tion of air vacuum pressure in the doctor blade reser- 
voir chamber, and a vacuum sensor switch applies elec- 
trical power to an audio transducer. The audio trans- 
ducer produces an audible alarm in response to an in- 
crease in doctor blade chamber pressure, thereby pro- 
viding advance warning of an impending end seal fail- 
ure or a worn doctor blade condition. 

10 Claims, 9 Drawing Sheets 
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carried out after the final ink printing has been per- 
COATING APPARATUS FOR SHEET-FED, formed, most desirably by an in-line coating application. 

OFFSET ROTARY PRINTING PRESSES DESCRIPTION OF THE PRIOR ART 

CROSS REFERENCE TO RELATED 5 Various suggestions have been made for applying the 

APPLICATION coating as an in-line press operation by using the final 

This is a continuation of application Ser. No. f*?^ f tion of * e ?™ L* "SSS 

07/879,841, filed May 6, 1992 now U.S. Pat No. F " "?5ft n m t £f J^SL^ZJS 

. , - .. . . _ .. 4,685,414 and 4,779,557, there are disclosed coating 

N ?S6077 the blanket cylinder of thelast printingVtation of a press 

' ' ' to be used to apply a coating material to the sheets. In 

FIELD OF THE INVENTION U.S. Pat. No. 4,796;556, there is disclosed a coating 

. . x i. . r j i_rj£r A apparatus which can be selectively moved between the 
This invention relates to sheet-fed or web-fed, offset ^ of ^ ^ ^ of ^ ^ ^ 

rotary or flexographic printing presses, and more par- station sQ ^ ^ sUtion ^ be ^ ^ a 

ticularly, to a new and improved apparatus for the in- ^ station F for ^ 

lmeapphcationofprotectivea^ Suggestions for overcoming the problem of the loss 

inks to the printed surface of freshly printed sheets or of a station when coating ^ desired ^ 

web * 20 been made, such as that set forth in U.S. Pat No. 

BACKGROUND OF THE INVENTION 4,934,305 which discloses a coating apparatus having a 

„ , , _ J _ A . . separate timed applicator roller positioned to apply the 

Conventional sheet-fed, offset rotary pnntmg presses CQatin mUaM to the printed sheet while the sheet is 

typically mclude one or more » pnntmg stations through Qn tfae ^ ^p^^ cylinder of ^ press . ^ ^ said 

w kc hm dmdual SbeetS f C 311(1 ™* WCt 25 to aUow the last printing station to be operated simulta- 
ink. After final pnntmg, the sheets are fed by a delivery ne0 usly as both an ink application station and a coating 
conveyor system to the delivery end of the press where statk>n so ^ no loss of press printing ^ capabi ii ty 
the freshly printed sheets are collected and stacked. In results> Mother approach to providing a coating station 
a typical sheet-fed, offset rotary printing press such as without losing the printing capabilities of the last print- 
the Heidelberg Speedmaster line of presses, the delivery 30 ^ station is to provide a totally separate coating unit 
conveyor system includes a pair of endless gripper downstream of the last printing station so that the coat- 
chains carrying spaced laterally disposed gripper bars ^ is app ii ed to the sheets after final printing and before 
and grippers which are used to grip and pull freshly ^ reac hed the sheet delivery stacker. Such 
printed sheets from the impression cylinder and convey ^ approa ch is suggested in U.S. Pat Nos. 4,399,767 and 
the sheets toward the sheet delivery stacker. The grip- 35 4 9 706 f 601. 

per chains are driven in precisely timed relation to the ' Conventional coating apparatus which is operable as 
impression cylinder by gripper chain sprocket wheels ^ in-foe press operation utilizes an engraved transfer 
which are laterally spaced between a delivery drive X oUer t with the liquid coating being applied to the en- 
shaft mounted on opposite sides of the press frame. The graved roller by means of a doctor blade assembly. The 
delivery drive shaft is mechanically coupled by gears 40 d0 ctor blade assembly includes an elongated housing 
for synchronous rotation with the impression cylinder. having a reservoir chamber extending the length of the 

Since the inks used with offset type printing presses transfer roller for holding a volume of coating liquid in 

typically remain wet and tacky for some time after wetting contact with the circumferential surface of the 

printing, special precautions must be taken to insure that transfer roller. A pair of circumferentially spaced doc- 

the wet inked surface of the freshly printed sheets is not 45 tor blades extend longitudinally along the reservoir 

marked or smeared as the sheets are transferred from housing on either side of the chamber. The doctor 

one printing station to another, and through the deliv- blades are angled tangentially toward the transfer roller 

ery system to the sheet delivery stacker. The printed surface, and seal the reservoir chamber against the rol- 

surface of the paper dries relatively slowly and can be ler surface and wipe the roller surface to deposit liquid 

smeared during subsequent processing, particularly 50 in the cells of the engraved transfer surface, 

when the printed sheets are stacked. In order to mini- The reservoir chamber is pressurized with coating 

mize smearing, a dryer may be mounted along the deliv- liquid, which is pumped from a remote supply drum 

ery path of the printed sheets, or an anti-offset spray into the upper region of the pressure chamber. Aiter the 

powder may be sprayed on the printed surface. pressure chamber fills to a certain level, it is returned to 

In some printing applications, it is desirable that the 55 the remote drum by gravity flow. Occasionally, the 
press be capable of applying a protective and/or deco- doctor blade reservoir chamber becomes completely 
rative coating over all or a portion of the surface of the filled with the coating liquid when the volume of coat- 
printed sheets. Typical coating solutions include var- ing liquid being delivered to the doctor blade reservoir 
nish, lacquer, dye, moisturizers and ink. Such coatings chamber exceeds the gravity flow return rate. The posi- 
typically are formed of a UV-curable or water-soluble 60 tive pressure may cause the seals at the ends of the roller 
resin applied as a liquid solution or emulsion by an to leak, allowing the coating liquid to drip onto the 
applicator roller over the freshly printed sheets to pro- floor or onto adjacent press parts. Occasionally, the 
tect the ink and improve the appearance of the sheets. coating liquid may be slung from the roller onto adja- 
Use of such coatings is particularly desirable when cent press equipment and operator areas. Moreover, the 
decorative or protective finishes are required such as in 65 buildup of positive pressure vWthin the doctor blade 
the production of posters, record jackets, brochures, reservoir chamber accelerates the wear of the end seals, 
magazines, folding cartons and the like. In cases where It will be appreciated that the transfer roller may be 
a liquid coating is to be applied, the coating operation is operated at high speeds, for example, on the order of 
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1,000 linear feet per minute, and that the end seals of the 
doctor blade assembly will tend to wear quickly. The 
end seal wear is accelerated by the buildup of positive 
pressure within the doctor blade chamber. Low volume 
drip leakage can be collected in a drip pan or catch tray, 5 
but as the end seals wear, the coating liquid will be 
slung from the transfer roller, thereby causing a difficult 
cleanup problem. When this occurs, the press must be 
shut down, the doctor blade head must be removed, and 
the end seals replaced. The steps of rebuilding or replac- 10 
ing the end seals and realigning the doctor blade head 
causes an unacceptable amount of press downtime. 

One approach for overcoming the problem of end 
seal wear is to provide stationary end seals which are 
mounted on the press frame, and which bear in sealing 15 
engagement against the ends of the transfer roller, so 
that the doctor blade head may form a seal with station- 
ary seals rather than with the dynamic seals carried on 
the transfer roller. Another approach is to use rotary 
end seals which include an end plate which is resiliently 20 
engaged against the end surface of the transfer roller, 
with a seal member being secured between the end plate 
and the end portions of the roller by quick removal 
mounting lugs. 

While the foregoing mechanical approaches to limit- 25 
ing end seal wear and thereby avoiding leakage have 
been moderately successful, and some arrangements 
have reduced downtime by quick change mounting 
features, the end seals nevertheless are still experiencing 
accelerated wear and early failure, thereby causing 30 
frequent replacements and unacceptable downtime for 
correction of end seal leakage. 

OBJECTS OF THE INVENTION 

Accordingly, there exists a need for a new and im- 35 
proved in-line coating apparatus for use in a sheet-fed or 
web-fed, offset rotary or flexographic printing press for 
applying a protective and/or decorative coating to the 
printed surface of freshly printed sheets which does not 
require any expensive or substantial press modification 40 
or result in any impairment of normal press operating 
capability. 

Specifically, the principal object of the present inven- 
tion is to provide a new and improved in-line coating 
and/or inking apparatus of the character described 45 
which achieves a reduction in end seal leakage. 

SUMMARY OF THE INVENTION 

The present invention provides a new and improved 
in-line doctor blade apparatus for applying a protective 50 
and/or decorative coating and/or inking to die surface 
of freshly printed sheets in a sheet-fed or web-fed, offset 
rotary or flexographic printing press which is highly 
reliable and effective in use, yet which does not require 
any expensive or substantial press modification or result 55 
in any impairment of normal press operating capability. 

The reservoir of a doctor blade head is supplied with 
coating material from a remote supply drum. To insure 
that an adequate supply of coating liquid is always pres- 
ent within the doctor blade reservoir, the coating mate- 60 
rial is drawn from the remote supply drum and is circu- 
lated by suction flow constantly through the reservoir. 
In contrast to the conventional approach of positively 
pressurizing the doctor blade reservoir with liquid coat- 
ing pumped from the remote drum to the reservoir, the 65 
coating material is instead circulated through the reser- 
voir by suction flow. That is, instead of charging the 
reservoir with coating liquid pumped from the remote 
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drum and thereby creating a positive pressure condition 
within the doctor blade reservoir, circulation through 
the reservoir is induced by suction flow provided by a 
suction pump having an input connected for drawing 
coating liquid from the doctor blade reservoir, and 
returning it by forced (positive pressure) flow to the 
remote supply drum, rather than by gravity flow return. 

As a result of the suction flow arrangement, the liquid 
material is drawn from the remote supply drum at a 
greater rate than the rate of withdrawal of the liquid 
material by the pickup roller, and a substantially con- 
stant supply of liquid material will always be present 
within the doctor blade reservoir. A benefit of the suc- 
tion flow arrangement is that a positive pressure buildup 
does not occur within the doctor blade chamber. More- 
over, liquid material which rises above a predetermined 
fill level is drawn out of the doctor blade reservoir by 
the suction pump, and is returned to the remote drum. 
Consequently, the end seals are not subjected to high 
pressure differential conditions. Instead, the suction 
flow arrangement produces a negative pressure differ- 
ential, with the doctor blade chamber being operated at 
a level below atmospheric. Under negative pressure 
conditions, leakage of coating liquid is virtually non- 
existent, and the operating life of the end seals is sub- 
stantially increased. 

According to another aspect of the present invention, 
visual and audible alerts are provided by a vacuum 
sensor line which is coupled to the vacuum space within 
the doctor blade chamber. The sensor line is coupled to 
a vacuum gauge which provides a visual indication of 
the suction pressure within the doctor blade chamber. 
A vacuum sensor switch is also coupled to the chamber 
for selectively applying electrical power to an audio 
transducer when the pressure within the vacuum cham- 
ber rises above a predetermined safe operating suction 
level. 

Other features and advantages of the present inven- 
tion will become more apparent from the following 
detailed description taken in conjunction with the ac- 
companying drawings which disclose, by way of exam- 
ple, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic side elevational view of a sheet- 
fed, offset rotary printing press having a coating appara- 
tus embodying the present invention; 

FIG. 2 is an enlarged fragmentary side elevational 
view taken substantially within the circular area desig- 
nated "2" in FIG. 1 and showing the coating apparatus 
of the present invention during coating operation; 

FIG. 3 is an enlarged fragmentary perspective view 
showing one side of the coating apparatus mounted in 
the press and illustrating the fluid path of coating mate- 
rial from a remote supply drum to the doctor blade 
reservoir of the coating unit; 

FIG. 4 is an enlarged fragmentary sectional view 
taken substantially along the line 4 — 4 of FIG. 3; 

FIG. 5 is a simplified flow diagram which illustrates 
a dual pump arrangement for circulating coating liquid 
from a remote supply drum to the doctor blade reser- 
voir and return; 

FIG. 6 is a simplified flow diagram which illustrates 
a single pump arrangement for circulating coating liq- 
uid by suction flow from a remote supply drum to the 
doctor blade reservoir and return; 
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FIG. 7 is an enlarged fragmentary perspective view coupling (not shown) to the press drive system. The 

of one end portion of the doctor blade coating apparatus delivery drive shaft 54 extends laterally between the 

of the present invention; sides of the press frame 14 adjacent the impression cyl- 

FIG. 8 is an enlarged sectional view taken substan- inder 36 of the last printing station 28, and is disposed to 

tially along the line 8—8 of FIG. 7; and, 5 be parallel with the axis of the impression cylinder. In 

FIG. 9 is a view similar to FIG. 8 which includes a this instance, the delivery cylinder 42, which is con- 
suction pressure sensing circuit for providing a visual structed to allow adjustments in diameter by suitable 
indication of suction pressure and an audible alert when means, is attached to the delivery drive shaft 54 so that 
the suction/vacuum pressure inside the doctor blade the delivery cylinder is also rotated in precise timed 
rises above a safe operating level, thereby signaling an 10 relation with the impression cylinder, 
impending end seal failure. In this respect, it is important to note that when the 
typtatt Fn r^rtMPTTrw OP ^ m freshly printed sheets 18 are conveyed away from the 

^SSSS mSSSS?^ impression cylinder 36 of the *** printing station 28 by 

PREFERRED EMBODIMENT ^ 50 carrie d by the delivery chains 46, the wet 

As shown in the exemplary drawings, the present 15 inked surfaces of the sheets face the delivery drive shaft 

invention is embodied in a new and improved in-line 54 and the sheets must be supported such that the ink is 

doctor blade apparatus, herein generally designated 10, not smeared as the sheets are transferred. Typically, 

for use in applying a protective and/or decorative coat- such support is provided by skeleton wheels or cylin- 

ing or inks to the freshly printed surface of sheets ders mounted to the press delivery drive shaft 54, or as 

printed in a sheet-fed or web-fed, offset rotary or flexo- 20 is now more commonly used, net equipped delivery 

graphic printing press, herein generally designated 12. cylinders marketed by Printing Research, Inc. of Dal- 

In this instance, as shown in FIG. 1, the doctor blade las, Tex. under its registered trademark SUPERBLUE. 

coating apparatus 10 is illustrated as installed in a four That system, which is made and sold under license, is 

color printing press 12, such as that manufactured by manufactured in accordance with and operates as de- 

Heidelberger Druckmaschinen AG of the Federal Re- 25 scribed in U.S. Pat No. 4,402,267, issued Sep. 6, 1983, 

public of Germany under its designation Heidelberg to Howard W. DeMoore, the disclosure of which is 

Speedmaster 102V (40"), and which includes a press incorporated herein by this reference, 

frame 14 coupled at one end, herein the right end, with More recently, vacuum transfer apparatus of the type 

a sheet feeder 16 from which sheets, herein designated disclosed in co-pending application ' Ser. No. 

18, are individually and sequentially fed into the press, 30 07/630,308, filed Dec, 18, 1990, entitled "Vacuum 

and at the opposite end, with a sheet delivery stacker 20 Transfer Apparatus for Sheet-Fed Printing Presses", 

in which the finally printed sheets are collected and which is also incorporated herein by reference, has been 

stacked. Interposed between the sheet feeder 16 and the used. The vacuum transfer apparatus disclosed in that 

sheet delivery stacker 20 are four substantially identical application can be used in place of delivery cylinders or 

sheet printing stations 22, 24, 26 and 28 which can print 35 skeleton wheels to pull the unprinted side of the sheet 

different color inks onto the sheets as they are moved away from the delivery drive shaft 54 so that the wet 

through the press 10. ink surface of the sheets do not come into contact with 

As illustrated, each of the printing stations 22, 24, 26 any press apparatus, 
and 28 is substantially identical and of conventional In accordance with the present invention, the in-line 
design, herein including a sheet-fed cylinder 30, a plate 40 doctor blade coating apparatus 10 for applying the pro- 
cylinder 32, a blanker cylinder 34 and an impression tective or decorative coating or ink to the sheets 18 
cylinder 36, with each of the first three printing stations enables the press 12 to be operated in the normal man- 
22, 24 and 26 having a transfer cylinder 38 disposed to ner without the loss of the final printing station 28, and 
withdraw the freshly printed sheets from the adjacent without requiring any substantial press modifications by 
impression cylinder and transfer the freshly printed 45 employing the existing press delivery drive shaft 54 as 
sheets to the next printing station via a transfer drum 40. the mounting location for the coating applicator roller. 
The final printing station 28 herein is shown as equipped In presses having delivery systems such as skeleton 
with a delivery cylinder 42 which functions to support wheels mounted on the delivery drive shaft 54 or a 
the printed sheet 18 as it is moved from the final impres- vacuum transfer apparatus as disclosed in the aforemen- 
sion cylinder 36 by a delivery conveyor system, gener- 50 tioned co-pending application Ser. No. 07/630,308, 
ally designated 44, to the sheet delivery stacker 20. conversion to a coating operation can be quickly and 
The delivery conveyor system 44 as shown in FIG. 2 easily achieved by mounting on the press delivery drive 
is of conventional design and includes a pair of endless shaft in place of the skeleton wheels or in addition to the 
delivery gripper chains 46, only one of which is shown vacuum transfer apparatus, a suitable support cylinder 
carrying at regular spaced locations along the chains, 55 capable of performing the combined function of a coat- 
laterally disposed gripper bars 48 having gripper ele- ing applicator roller and a net enhanced delivery cylm- 
ments 50 used to grip the leading edge of a sheet 18 after der 42. By utilizing the delivery cylinder 42 mounted on 
it leaves the nip between the delivery cylinder 42 and the delivery drive shaft 54 to also act as a coating appli- 
impression cylinder 36 of the last printing station 28. As cator roller, protective coating will be applied to the 
the leading edge E of the sheet 18 is gripped by the 60 printed sheet 18 in precise timed registration, and will 
grippers 50, the delivery chains 46 pull the sheet away permit the press to be operated with its full range of 
from the impression cylinder 36 and convey the freshly printing stations. 

printed sheet to the sheet delivery stacker 20 where the Toward these ends, the coating apparatus 10 of the 
grippers release the finally printed sheet present invention includes a relatively simple, positive 
The endless delivery chains 46 are driven in synchro- 65 acting and economical doctor blade coating unit, gener- 
nous timed relation to the impression cylinder 36 by ally designated 60, mounted to the press frame 14 down- 
sprocket wheels 52 fixed adjacent the lateral ends of a stream of the delivery drive shaft 54 and positioned to 
delivery drive shaft 54 which has a mechanically geared apply liquid coating material to the support surface of a 
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delivery cylinder 42 mounted on the delivery drive head 98 having a generally C-shaped cross-section with 
shaft. As can best be seen in FIGS. 2, 3 and 4, the doctor an opening 100 extending longitudinally along one side 
blade coating unit 60 herein comprises a pair of side facing the pickup roller 68. The reservoir 66 is supplied 
frames 62, only one of which is shown, it being under- with liquid material or ink from a supply drum 102 
stood that the other side frame is substantially the same 5 disposed in a remote location within or near the press 
as that of the side frame illustrated, attached to each side 12. Preferably, the doctor blade head 98 is removably 
of the press frame 14. Pivotally mounted to one end of attached to the brackets 64, herein by bolts 104 having 
each of the side frames 62 is a support bracket 64 carry- enlarged, knurled heads 106, and which can be threaded 
ing one end of a liquid material reservoir 66 and cooper- through slots 108 formed in the brackets to clamp the 
ating liquid material pickup roller 68 each disposed to 10 reservoir in place on the brackets, 
extend laterally across the press 12 parallel with the To insure that an adequate supply of liquid coating 
delivery drive shaft 54. The coating unit 60 is mounted material is always present within the reservoir 66 and to 
between the upper and lower runs of the delivery chains prevent coagulation and clogging of the doctor blades 
46 downstream of the delivery drive shaft 54, and posi- 94 and 96 by the liquid coating material or ink, the 
tioned so that the outer peripheral surface 70 of the 15 coating material or ink is circulated through the reser- 
pickup roller 68 can be engaged with the support sur- voir by two pumps 110 and 112 as shown in FIG. 5. 
face of a delivery cylinder 42 mounted on the delivery Pump 110 draws the liquid material L from the supply 
drive shaft. drum 102 via a supply line 114 and discharges it into a 

As best seen in FIGS. 2 and 3, the support bracket 64 bottom region of the reservoir 66 through a delivery 
is pivotally attached to the end of the side frame 62 by 20 port 114P, and the other pump 112 acts to provide 
a shaft 72 disposed at the lower end portion of the suction to a pair of return lines 116A, 116B coupled 
bracket, and can be pivoted about the shaft by an exten- adjacent a top region of the reservoir through return 
sible cylinder 74, herein shown as a pneumatic cylinder, ports 116P, 116Q for withdrawing excess liquid coating 
one end 76 of which is secured such as by welding to the material or ink from the reservoir. By supplying the 
side frame, and the opposite end 78 of which is coupled 25 coating material or ink from the supply drum 102 at a 
through a pivot shaft 79 to the upper end portion of the greater rate than the rate of withdrawal of material by 
bracket. By extending or retracting the cylinder 74, the the pickup roller 68, a substantially constant supply of 
extent of engagement of the pickup roller 68 against the coating material or ink will always be present within the 
surface of the applicator roller 42 can be controlled, and reservoir 66. The excess coating material or ink which 
the pickup roller can be completely disengaged from 30 rises above the liquid level of the return port R {FIG. 8) 
the applicator roller 42. is suctioned away by the suction return pump 112. 

The coating pickup roller 68, which is of conven- The general arrangement of the pickup roller 68, 
tional design and preferably one such as the Anilox doctor blades 94 and 96, and reservoir 66 is similar to 
rollers manufactured by A.R.C. International of Char- that disclosed in U.S. Pat. No. 4,821,672 entitled "Doc- 
lotte, N.C. and sold under the name "PRINTMAS- 35 tor Blade Assembly With Rotary End Seals and Inter- 
TER" having an engraved ceramic or chrome outer changeable Heads", the disclosure of which provides 
peripheral surface 70, is designed to pick up a predeter- details concerning the end seal structure and operation 
mined uniform thickness of liquid coating material or of a pickup roller and reservoir usable with the present 
ink from the reservoir 66, and then uniformly transfer invention. According to an important feature of the 
the coating material to the support surface of the appli- 40 present invention, however, the doctor blade reservoir 
cator roller 42. To effect rotation of the pickup roller 66 is not pressurized as taught by the prior art. Instead, 
68, a suitable motor 80, herein a hydraulic motor, is coating liquid or ink is supplied to the doctor blade 
attached to one of the side frames 62 and coupled to a reservoir 66 by the suction flow produced by the pump 
suitable hydraulic fluid source (not shown) through 112. In this arrangement, the suction pump 112 applies 
fittings 81A, 81B. Attached to the output of the motor 45 a vacuum or suction force in the reservoir which draws 
80 is an output gear which is drivingly coupled through liquid material L from the supply through the supply 
a cluster gear 82 and a series of idler gears 83 each conduit 114 to the reservoir and draws excess liquid 
mounted on stub axles 84, to a drive gear 86 attached to material L from the doctor blade reservoir 66 through 
the end of a shaft 88 on which the pickup roller 68 is the return conduit 116 into the remote reservoir 102 at 
concentrically mounted. The shaft 88 of the pickup 50 a rate which is greater than the rate that liquid coating 
roller 68 is, in turn, journaled at each end to the brackets material or ink is being supplied to the doctor blade 
64 through a releasable semicircular collar 90 attached reservoir through the supply conduit 114. Because the 
by bolts 92 to the bracket. Herein, the axle of the termi- suction return flow rate is greater than the supply flow 
nal idler gear, designated 83', also serves as the shaft 72 rate, a positive pressure condition within the doctor 
for pivotally mounting the support bracket 64 to the 55 blade reservoir is avoided, and a below atmospheric 
side frame 62 so that when the bracket is rotated about vacuum pressure level is provided, 
the shaft, the tenninal idler gear remains engaged with Referring to FIG. 5, FIG. 6, FIG. 7 and FIG. 8, the 
the drive gear 86 of the pickup roller 68. liquid material is delivered into the lower region of the 

In this instance, as can best be seen in FIG. 4, the doctor blade reservoir 66, and is withdrawn from the 
pickup roller 68 has a peripheral surface portion 68P 60 doctor blade reservoir near an upper region of the 
which projects radially into the reservoir 66 containing chamber through the return conduits 116A, 116B. The 
the supply of coating material or ink. A pair of upper liquid level elevation of the return port is preferably 
and lower inclined doctor blades 94 and 96 attached to selected to provide for the accumulation of liquid coat- 
the doctor blade head 98 on shoulders 98 A, 98B engage ing material or ink in more than about half of the doctor 
the roller surface to doctor the excess liquid coating 65 blade chamber, thereby insuring that the engraved sur- 
material or ink picked up from the reservoir by the face of the pickup roller 68 will be thoroughly wetted 
engraved surface 70 of the roller. The reservoir cavity by the coating material or ink L as it turns through the 
66 herein is formed within an elongated doctor blade doctor blade chamber 66. The reservoir 66 is bounded 



vertically by lower and upper doctor head shoulders 
98A, 98B. Accordingly, the return ports 116P, 116Q of 
return lines 116A, 116B are located at a liquid level R 
intermediate the limits established by the lower and 
upper shoulders. Any excess liquid coating material or 5 
ink which rises above the liquid level R of the return 
ports will be suctioned away by the pump 112. 

It will be appreciated that the supply pump 110 is 
optional, and that the suction circulation system can be 
operated effectively with only the single suction pump 10 
112 as shown in FIG. 6. In the single pump configura- 
tion, it may be necessary to prime the supply conduit 
114 to obtain satisfactory operation. The two pump 
arrangement as shown in FIG. 5 is preferred for those 
installations in which the supply drum 102 is located at 15 
a distance that is too far from the press to achieve ade- 
quate suction flow. The auxiliary supply pump 110 
provides positive flow input to the doctor blade reser- 
voir at a fixed flow rate. The return suction pump 112 
has a faster suction flow rate than the supply flow rate. 20 
Consequently, a positive pressure buildup in the doctor 
blade reservoir cannot occur. By utilizing two pumps as 
shown in FIG. 5, the liquid level within the doctor 
blade chamber 66 can be closely controlled, without 
positive pressure buildup, thereby reducing leakage 25 
through the end seals. 

Referring to FIG. 8, it will be appreciated that the 
doctor blade chamber 66 is maintained at a pressure 
level below atmospheric by the suction action of the 
return flow pump 112. The coating liquid L rises to the 30 
liquid level of the. return port R and is drawn off imme- 
diately by the suction pump 112. Additionally, air 
within the doctor blade chamber 66 is also evacuated, 
thereby reducing the doctor blade chamber pressure to 
a level below atmospheric. This negative pressure dif- 35 
ferential condition opposes leakage of coating liquid L 
through the end seals. Since the doctor blade chamber 
66 is not positively pressurized, the end seals are oper- 
ated under favorable pressure differential conditions, 
thereby extending their useful lifetime. Moreover, the 40 
negative pressure differential doctor blade assembly 
will accommodate a pickup roller having a chipped 
corner, which would leak under positive pressure con- 
ditions, but does not leak because of the negative pres- 
sure reservoir condition established by suction flow. 45 

It is useful for the press operator to have an advance 
warning of an impending end seal failure. With advance 
warning, the press operator can schedule repair and/or 
replacement of the doctor blades and the end seals at a 
convenient time, for example between press runs or 50 
before undertaking the next printing job. Apparatus for 
monitoring the suction/vacuum condition within the 
doctor blade chamber 66 is provided by a pneumatic 
sensor circuit 120 as shown in FIG. 9. The pneumatic 
sensor circuit 120 includes a pneumatic sensor line 122 55 
which is coupled in fluid communication with the doc- 
tor blade chamber 66 through a vacuum sensor bore 124 
formed through the upper doctor head shoulder 98B. 
The vacuum sensor line 122 is coupled to the sensor 
bore 124 by a threaded fitting 126. 60 

Continuous monitoring of the vacuum/suction condi- 
tion within the doctor blade chamber 66 is provided by 
a vacuum gauge 128 which can be of any conventional 
design, for example a Bourdon gauge which is cali- 
brated for dry air and covers the range from about zero 65 
to about twenty torrs. The vacuum gauge 128 is cou- 
pled into the sensor line 122 by a tee coupling 130. 
According to this arrangement, the press operator re- 
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ceives a continuous visual indication of the vacuurn/- 
suction condition within the doctor blade chamber 66. 

According to another feature of the invention, the 
vacuum/suction line 122 is coupled to a vacuum switch 
132. The vacuum switch 132 has a conductive, movable 
diaphragm 134 which moves into and out of electrical 
contact with switch electrodes 132A, 132B. That is, the 
diaphragm 134 is pulled out of contacting engagement 
with the switch electrodes 132A, 132B when the vacu- 
um/suction level in the doctor blade chamber 66 is 
below a predetermined level. When the pressure level 
within the doctor blade chamber 66 rises above that 
preset level, for example in response to leakage of air 
through the end seals or around a worn doctor blade 94, 
the vacuum force within the vacuum chamber 132C of 
the sensor switch also rises, thereby permitting the con- 
ductive switch element 134 to engage the switch elec- 
trodes 132A, 132B. 

When switch closure occurs, electrical power is ap- 
plied to an audio transducer 136 from a power source 
138. Electrical current is conducted through the pneu- 
matic switch 132 to the audio transducer 136 through 
power conductors 140, 142. According to this arrange- 
ment, the press operator will receive an audible alert as 
soon as the suction/vacuum pressure in the doctor 
blade chamber rises above a safe operating level, 
thereby signaling wear failure of the doctor blades and- 
/or an impending failure of the end seals. 

From the foregoing, it should be apparent that the 
coating apparatus 10 of the present invention provides a 
highly reliable, effective and economical in-line appara- 
tus for applying coating material to the freshly printed 
sheets 18 in a sheet-fed, offset rotary printing press 12 
which allows the final printing station to continue to be 
used as a print station, yet which does not require any 
substantial press modification or the addition of a sepa- 
rate timed applicator roller. While a particular form of 
the present invention has been illustrated and described, 
it should be apparent that variations and modifications 
therein can be made without departing from the spirit 
and scope of the invention. 

What is claimed is: 

1. Coating apparatus for applying liquid material 
from a supply drum to an applicator roller which is 
engagable in an operative position with a doctor blade 
head having an elongated reservoir for receiving liquid 
material from the supply drum, said doctor blade head 
being adapted to extend in parallel with the applicator 
roller in the operative position with a portion of the 
peripheral surface of the applicator roller extending into 
said reservoir for wetting contact with liquid material 
contained therein, characterized in that: 

seal means are coupled to the doctor blade head for 
sealing engagement against the applicator roller in 
the operative position, whereby the doctor reser- 
voir is sealed with respect to atmospheric pressure; 
and, 

circulation means are coupled to the doctor reservoir 
for inducing the flow of liquid material from said 
supply drum into the doctor reservoir, for return- 
ing liquid material by suction flow from the doctor 
reservoir to the supply drum, and for rriamtaining 
the doctor reservoir at a pressure level below at- 
mospheric pressure. 

2. Coating apparatus as defined in claim 1, said circu- 
lation means being characterized by 

a supply conduit connecting the supply drum in flow 
communication with the doctor reservoir; 
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a return conduit connecting the doctor reservoir in 
flow communication with the supply drum; and, 

a first pump coupled in series flow relation with the 
return conduit for inducing suction flow of liquid 
materia] from the doctor reservoir through the 
return conduit into the supply drum. 

3. Coating apparatus as defined in claim 2, character- 
ized in that the return conduit is coupled in flow com- 
munication with the doctor reservoir at a first liquid 
level location and the supply conduit is coupled in flow 
communication with the doctor reservoir at a second 
liquid level location, the first liquid level location of the 
return conduit being higher in elevation than the second 
liquid level location of the supply conduit when the 
doctor blade head is in the operative position. 

4. Coating apparatus as defined in claim 1, said circu- 
lation means being characterized by: 

a second pump coupled in series flow relation with 
said supply conduit for pumping liquid material 
from the supply drum to the doctor reservoir. 

5. Coating apparatus as defined in claim 4, character- 
ized in that the suction return flow rate provided by said 
first pump is greater than the supply flow rate provided 
by said second pump. 

6. Coating apparatus as defined in claim 1, wherein 25 
the doctor blade head having first and second shoulders 
forming lower and upper liquid level boundaries for 
said reservoir, respectively, characterized in that said 
circulation means includes a return conduit coupled in 
flow communication with said reservoir at a liquid level 
location disposed intermediate the liquid level bound- 
aries established by said first and second shoulders. 

7. Coating apparatus as defined in claim 1, character- 
ized in that a pneumatic conduit is coupled to the doctor 
reservoir for sensing air vacuum pressure within the 
doctor reservoir, and a vacuum gauge is coupled to the 
pneumatic conduit for providing a visual indication of 
air vacuum pressure in the doctor reservoir. 

8. Coating apparatus as defined in claim 1, character- 
ized in that a pneumatic conduit is coupled to the doctor 40 
reservoir for sensing air vacuum pressure within the 
doctor reservoir, a vacuum responsive switch having 
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switch electrodes is coupled to said pneumatic sensor 
conduit, and an audio transducer is electrically con- 
nected to the switch electrodes for making and breaking 
an electrical circuit from a power source to said audio 
transducer. 

9. Coating apparatus as defined in claim 1, character- 
ized in that means are coupled to the doctor reservoir 
for supplying and evacuating liquid material to and 
from the doctor reservoir at differential flow rates, 
respectively, whereby a lower chamber region of the 
doctor reservoir is maintained in a filled condition and 
an upper chamber region of the reservoir is maintained 
in an evacuated condition. 

10. Coating apparatus for applying liquid material 
from a supply drum to an applicator roller which is 
engagable in an operative position with a doctor blade 
head having an elongated reservoir for receiving liquid 
material from the supply drum, said doctor blade head 
being adapted to extend in parallel with the applicator 
roller in the operative position with a portion of the 
peripheral surface of the applicator roller extending into 
said reservoir for wetting contact with liquid material 
contained therein, and including doctor blade means 
attached to the doctor blade head for engagement 
against the peripheral surface of the applicator roller in 
the operative position, characterized in that: 

circulation means are coupled to the doctor reservoir 
for inducing the flow of liquid material from said 
supply drum into the doctor reservoir and for re- 
turning liquid material by suction flow from the 
doctor reservoir to the supply drum; and 

means are provided for mounting the coating appara- 
tus on the side frame of a printing press adjacent to 
a transfer delivery cylinder, a liquid material coat- 
ing blanket is secured to the transfer delivery cylin- 
der, and including means for extending the applica- 
tor roller into engagement with the coating blanket 
in the operative position and for retracting the 
applicator roller out of engagement 4 with the coat- 
ing blanket in an idle position. 

***** 
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-'ftj- Printing Research, He 

"Mark-less" Super Blue® 



June 25, 1993 



Mr. Bill Davis 
Williamson Printing 
PO Box 36622 
6700 Denton Drive 
Dallas TX 75235 

214-904-2100 (Phone) 



Dear Bill, 



I 

i 
I 



It was a great pleasure meeting with you and Bob Emrick. We have enclosed product 
information and the following Super Blue proposal for installation on your: 

% Package 1 A. Komori Lithrone, 6 color, 40 inch press 
B. Komori Lithrone, 6 color, 40 inch press 
y C. OMCSA, 6 color, 40 inch press 

•r D. OMCSA, 5 color, 40 inch press 

£= • A Super Blue anti-marking system for installation at each of the wet transfers. 

5 Package 2 A, B, C & D presses as above 

i S A &B 

H zl * A Super Blue anti-marking system for installation at the wet transfers. 

• A Super Blue BV BacVac Delivery Vacuum Transfer System for installation at the 

3 p. delivery transfer. 
u C & D 

• A Super Blue anti-marking system for installation at the wet transfers. 

y Package 3 Komori Lithrone, 6 color, 40 inch press 

• A Super Blue PBC Plate/Blanket Coater for installation at the last printing unit. 

1* A Super Blue CII Combination II 2KW Air Knives and Exhaust Infra-Red 
Drying System for installation in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery, 
fl • A Super Blue Vent-A-Hood System for installation on the delivery. 

*J • A Super Blue HV High Velocity Hot Air Drying System for installation 

between printing units. 
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Williamson Printing 
June 25, 1993 



Package 4 OMCSA, 2 color, 40 inch press 

• A Super Blue PBC Plate/Blanket Coater on printing units one and for 
installation at the last printing unit. 

• A Super Blue BV BacVac Delivery Vacuum Transfer System for installation 
between printing units and at the delivery transfer. 

^ Hpt Air Drying System for installation 

between printing units and in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 

• A Super Blue Vent-A-Hood System for installation on the delivery. 

; Package 5 Komori Lithrone, 6 color, 40 inch press 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

t We look forward to serving your needs and thank you for your interest in our Super Blue range 
of products. 

= Sincerely yours, 




John Bird 
Product Manager 
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Enclosure 



cc: Bob Emrick - Williamson Printing 
Steve Baker 
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SUMMARY OF PROPOSAL 

for 

PACKAGE 1 



EQUIPMENT 



TJNTT PRICE 



A. KOMORI TXTTTRONE 6 COT.OR. 40 INCH 
SUPER BLUE DOUBLE SIZE 

TRANSFER/DELIVERY KITS $1,100. 

R. KOMORI T ,T THRONE 6 COTQR. 40 INCH 

SUPER BLUE DOUBLE SIZE 

TRANSFER/DELIVERY KITS U00. 

C. OMCSA /» COT/YR. 40 INCH 
SUPER BLUE DOUBLE SIZE 

TRANSFER/DELIVERY KITS U00. 

P. OMCSA 5 COT/YR. 40 INCH 
SUPER BLUE DOUBLE SIZE 

TRANSFER/DELIVERY KITS 1.100. 
TOTAL EQUIPMENT (FOB Factory) 

FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



QTY RECOMMENDED SPARE PARTS 
1 NONE REQUIRED 



UNIT PRICE 



EXTENSION 



$ 6,600. 



6,600. 



8,800. 



6.600. 
$28,600. 



EXTENSION 



PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME . : 

TITLE - — 

SIGNATURE . 

DATE . — 

10954 Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dal Fax 214-357-5847 
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-B— |- Printing Research, ffc. 

"Mark-less" Super Blue® 



n SB 093988 

, J Williamson Printing 

June 25, 1993 

g PROPOSAL 

SUPER BLUE ANTI-MARKING SYSTEM 
| PACKAGE 1 

OTY EQUIPMENT UNIT PRICE EXTENTTON 

^ A. KOMORI LITHRONE. 6 COLOR. 40 INCH 

| 6 Double Size Transfer/Delivery Kits @ $1,100. $6,600. 

I B. KOMORI LITHRONE. 6 COLOR. 40 INCH 

6 Double Size Transfer/Delivery Kits @ $1,100. $6,600. 

| J| C. OMCSA. 6 COLOR. 40 INCH 

2 8 Double Size Transfer/Delivery Kits @ $1,100. $8,800. 

H D. OMCSA. 5 COLOR. 40 INCH 

CP 6 Double Size Transfer/Delivery Kits @ $1,100. $6,600. 

^ TRAINING AND INSTALLATION: $ 575. 

U ! (PER MAN/PER DAY PLUS AIRFARE) 

^Training and installation prices are based on performing work between 6:00 am and 6:00 pm. 
^ Work scheduled to begin other than between those times or on weekends is subject to a premium 
^ charge above the quoted price for training and installation. 

PAYMENT TERMS AND/OR SPECIAL NOTATIONS: 

30-day money back guarantee when training and installation is provided by Printing 
Research, Inc. 

Terms are 1/3 prior to shipment, balance due in two equal payments 30 and 60 days after 
shipment with approved credit. Extended payment Program available to qualified 
participants offering below-market interest rate. 



Prices and terms quoted above are valid for 60 days from the date of quotation. Pricing in this 
quote supersedes any previous quote you may have received. All prices are FOB Dallas, TX. 

We will be happy to proceed immediately upon receipt of your approval. 
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Super Blub 'Wash-Free" Anti-Mar... ng System 



FEATURES 



ADVANTAGES 



BENEFITS 



O Top grade machined aluminum 
delivery cylinder with frictionless 
cylinder surface to which is attached a 
movable ink and water repellant net 
covering preventing paper, water and 
ink from contacting with cylinder 
surface 



O Virtually eliminates all marking 

O Eliminates skeleton wheels and all 
associated systems, and 
adjustments Le. star bars, bird 
cage arrangements 

Skeleton wheel adjustments are no 
longer necessary 

O Avoids running oversized sheets 
for wheel placement 

Full cylinder gives better support 
to printed sheet 

Prevents re- stripping of jobs in 
order to have a place to run wheels 

Eliminates the need to run a wheel 
in the center of the sheet 

Press can be operated at maximum 
speeds 

More creative in layout (allows 
nesting), with no limitations 



O Reduces paper waste and 
cost 

O Full ink coverage even on 
coated stock 



O Increased profitability and 
productivity 



© Non-stop production with 
optimum profits 

© Expanded customer base 
with paper savings 

© Reduces paper waste and 
cost 

© Increased profitability 
and productivity 

© Increased print flexibility 



O A ffictionless base cover placed on 
transfer drums to which is attached a 
movable, ink and water repellant net 
co^ring preventing paper, water and 
ink" from contacting with cylinder 
suilace. 



© Virtually eliminates all marking 

© Reduces makeready 
© Eliminates all transfer drum 
washing 



© Aids in transfeiring difficult stock 
from unit to unit 



© Vefeo mounting borders 



O Quick and simple net replacement 



© Minimized installation 
error 



© "Wash-free" nets and maintenance free 
base covers 



© Near perfect total maintenance free 
system 



© Increased productivity and 
profitability 



© Less than six month return on 
investment 



0 Sales force can sell benefits of 
"Mark-less" printing 



© Excellent investment 
which yields more 
competitive pricing and 
expanded capabilities 



© Guaranteed to perform 



© 30 day money back guarantee 

O Endorsed by major press 
manufacturers 

O Over 100,000 cylinders sold 



© Risk free 



© Peace of mind 



O Complete training of staff by PRI 
professionals 

(Including complete Instructions) 



Knowledgeable operators at 
completion of installation and 
training 



© Increased productivity due 
to responsive training 
program by PRI 

© Ability to produce saleable 
sheets immediately after 
training 
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SUMMARY OF PROPOSAL 

for 

PACKAGE 2 



Williamson Printing 
June 25, 1993 



EQUIPMENT 



UNIT PRICE 

$ 11,611. 
1,100. 



A. KOMORI LITHRONE 6 COLOR. 40 INCH 
SUPER BLUE BACVAC 
VACUUM DELIVERY SYSTEM (BV) 
SUPER BLUE DOUBLE SIZE 
TRANSFER KITS 

B. KOMORI LITHRONE 6 COLOR. 40 INCH 
SUPER BLUE BACVAC 

VACUUM DELIVERY SYSTEM (BV) 11,611. 
SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1 , 100. 

C. OMCSA 6 COLOR. 40 INCH 
SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1,100. 

D. OMCSA 5 COLOR. 40 INC 

SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1,100. 
TOTAL EQUIPMENT (FOB Factory) 



EXTENSION 

$ 11,611. 
5,500. 

11,611. 
5,500. 

8,800. 

6.600. 
$49,622. 



FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
; TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 

QTY RECOMMENDED SPARE PARTS UNIT PRICE EXTENSION 

1 NONE REQUIRED 

PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME 

TITLE 

SIGNATURE 

DATE 
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jRj- Printing Research,^. 

"Mark-less" Super Blue® 



SB 093988 
Williamson Printing 
June 25, 1993 

PROPOSAL 

SUPER BLUE ANTI-MARKING SYSTEM 
PACKAGE 2 

QTY EQUIPMENT UNIT PRICE EXTENTTON 

A. KOMORI UTHRONE. 6 COLOR. 40 INCH 

5 Double Size Transfer Kits @ $ 1,100. $5,500. 

. B. KOMORI IJTHRONE. 6 COLOR.40 INCH 

5 Double Size Transfer Kits @ $ 1,100. $5,500. 

C C. OMCSA. 6 COLOR. 40 INCH 

g 8 Double Size Transfer Kits @ $ 1,100. $8,800. 

J D. OMCSA. 5 COLOR. 40 INCH 

J 6 Double Size Transfer Kits @ $ 1,000. $6,600. 

£ TRAINING AND INSTALLATION: $ 575. 

jf! (PER MAN/PER DAY PLUS AIRFARE) 



£ Training and installation prices are based on performing work between 6:00 am and 6:00 pm. 
F] E Work scheduled to begin other than between those times or on weekends is subject to a premium 
-I h charge above the quoted price for training and installation. 

y PAYMENT TERMS AND/OR SPECIAL NOTATIONS: 

30-day money back guarantee when training and installation is provided by Printing 
H Research, Inc. 

3 Terms are 1/3 prior to shipment, balance due in two equal payments 30 and 60 days after 
shipment with approved credit. Extended payment Program available to qualified 
participants offering below-market interest rate. 

H Prices and terms quoted above are valid for 60 days from the date of quotation. Pricing in this 

quote supersedes any previous quote you may have received. All prices are FOB Dallas, TX. 
We will be happy to proceed immediately upon receipt of your approval. 



0 
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Super Bluk 'Wash-Free" Anti-MaiOig System 


FEATURES 


ADVANTAGES 


BENEFITS 


O Top grade machined aluminum 
delivery cylinder with frictionless 
cylinder surface to which is attached a 
movable ink and water repellant net 
covering preventing paper, water and 
ink from contacting with cylinder 
surface 


O Virtually eliminates all marking 

O Eliminates skeleton wheels and all 
associated systems, and 
adjustments Le. star bars, bird 
cage arrangements 

O Skeleton wheel adjustments are no 
longer necessary 

O Avoids running oversized sheets 
for wheel placement 

O Full cylinder gives better support 
to printed sheet 

O Prevents re-stripping of jobs in 
order to have a place to run wheels 

O Eliminates the heed to run a 'wheel 
in the center of the sheet 

O Press can be operated at maximum 
speeds 

O More creative in layout (allows 
nesting), with no limitations 


© Reduces paper waste and 
cost 

© Full ink coverage even on 
coated stock 

© Increased profitability and 
productivity 

© Non-stop production with 
optimum profits 

0 Expanded customer base 
with paper savings 


© A fpctionless base cover placed on 
transfer drums to which is attached a 
movable, ink and water repellant net 
coylring preventing paper, water and 
inl^from contacting with cylinder 
suifece. 

If: 


© Virtually eliminates all marking 

© Reduces makeready 
© Eliminates all transfer drum 
washing 

© Aids in transferring difficult stock 
from unit to unit 


© Reduces paper waste and 
cost 

© Increased profitability 
and productivity 

O Increased print flexibility 


© Ve£ro mounting borders 


© Quick and simple net replacement 


© Minimized installation 
error 


O "Wash-free" nets and maintenance free 
base covers 


© Near perfect total maintenance free 
system 


O Increased productivity and 
profitability 


O Less than six month return on 
investment 


0 Sales force can sell benefits of 
"Mark-less" printing 


© Excellent investment 
which yields more 
competitive pricing and 
expanded capabilities 


O Guaranteed to perform 


© 30 day money back guarantee 

© Endorsed by major press 

manufacturers 
© Over 100,000 cylinders sold 


© Risk free 

O Peace of mind 


O Complete training of staff by PRI 
professionals 

(Including complete Instructions) 


O Knowledgeable operators at 
completion of installation and 
training 


© Increased productivity due 
to responsive training 
program by PRI 

© Ability to produce saleable 
sheets immediately after 
training 
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[ "Mark-less" Super Blue® 



BV 093988 
Williamson Printing 
June 25, 1993 
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PROPOSAL 
PACKAGE 2 

SUPER BLUE BACVAC DELIVERY VACUUM TRANSFER SYSTEM 
OTY PRESS PRICE 

A, KOMORI UTHRONE. 6 COLOR. 40 INCH 

1 BacVac Vacuum, Delivery System v >■ - $11,611. 

B. KOMORI LITHRONE. 6 COLOR. 40 INCH 

1 BacVac Vacuum Delivery System $11,611. 

PURPOSE 

• Optimized press speeds with minimal risk of 
marking varnish, water based or U.V. coatings. 

• Stop unnecessary delivery wheel makeready. 

• Eliminate starwheel and stop press adjustments. 

APPLICATION 

Paper, Card, Carton Board, Plastic, Foil 

CONFIGURATION 

A vacuum transfer system which eliminates marking completely for sheet fed 
presses. The press grippers pull the sheet, dry side against the BACVAC 
rollers, which are contoured to the original cylinder path. The vacuum holds 
the sheets against the rollers, ensuring that the printed and or coated side of the 
sheet does not come into contact with any surface whatsoever. 



Enclosures: Sales Terms 

Features Table 



10954 Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dal Fax 214-357-5847 



Super Blue BacVac 



FEATURES 


ADVANTAGES 


BENEFITS 


O Vacuum Transfer System with 
fiictionless free wheeling 
roller support 

jjlSKS 

Sg* ; 
.f 

.ass. 

is? s 
M 


O Assures markfree printed or coated 
sheets at delivery transfer 

O Provides ability to print or coat 
any thickness or grain direction of 
stock. , 

O Any stock adheres to vacuum 
transfer at full press speeds 

O Decreases need to purchase special 
stock 

O Non-printed or non-coated side of 
sheet is held by vacuum to the 
contour of the BacVac rollers 

O Printed or coated side of sheet 
does not make contact with any 
surface 

O Fully automatic, maintenance free, 
no adjustments 

O No special tools, no stop press 
adjustments, no delivery 
adjustments necessary 


O Optimized press speed assures 
higher productivity and 
profitability. 

O Creates total flexibility in choice 
of stock 

0 Guaranteed quality of heavy ink 
coverage, varnished or coated 
work. 

O Reduced spoilage and over runs 

O Provides added value to finished 
sheets 

O Maximizes ink, varnish or coating 
applications without marking 

O Full coverage without scratching 
or marking. 

O Eliminates make ready down time 
at delivery transfer increasing 
productivity and profitability 


O Energy efficient vacuum 
motor 

O Automatic on/off 


O Continuous controlled air flow 
O No adjustments necessary 


0 Low cost energy consumption 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


O Knowledgeable operators at 
completion of installation and 
training 


0 Increased productivity due to 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training. 
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X^l- Printing Research, ^c. 

^^P| "Mark-less" Super Blue® 



SUMMARY OF PROPOSAL 

for 

PACKAGE 3 
KOMORI LTTHRONE 6/40 

UNIT PRICE 



A 1 SUPER BLUE PLATE $76,530. 
BLANKET COATER (PBC) 

B 1 SUPER BLUE COMBINATION n 2KW 30,770. 
AIR KNIVES EXHAUST IR DRYER (CII) 

C 1 SUPER BLUE THREE LAMP 87,806. 
; . 'COLD' UV DRYING SYSTEM (CUV) 

D 1 SUPER BLUE VENT-A-HOOD 4,000. 
G EXHAUST SYSTEM (VH) 

\t 1 SUPER BLUE HIGH VELOCITY 39,992. 
U HOT AIR DRYING SYSTEM (HV) 

H TOTAL EQUIPMENT (FOB Factory) 

* si 

ft' FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 

» TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



^ QTY RECOMMENDED SPARE PARTS 



B 
C 

D/E 



1 SPARE APPLICATOR ROLL (per inch) 

1 SPARE METERING ROLL (per inch) 

1 SPARE BOX OF LAMPS (10 per box) 

3 SPARE U.V. LAMPS 

2 FILTER TUBES 

3 DEIONIZING RESIN CARTRIDGES 



UNIT PRICE 

70. 
45. 

104. 

338. 
587. 
50. 



Williamson Printing 
June 25, 1993 



EXTENSION 
$ 76,530. 

30,770. 

87,806. 

4,000. 

39.992. 



$239,098. 



EXTENSION 

$ 2,800. 
1,800. 

1,040. 

1,014. 
1,174. 
150. 



NONE REQUIRED 

TOTAL RECOMMENDED SPARE PARTS $ 7,978. 

PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME 

TITLE 

SIGNATURE DATE 

10954 Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue da I Fax 214-357-5847 
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"Mark-less" Super Blue® 



PBC 093988 
Williamson Printing 
June 25, 1993 



PROPOSAL 

PACKAGE 3 

SUPER BLUE PBC PLATE AND BLANKET COATER 
PRESS COLOR/SIZE PRICE 

KOMORI LITHRONE 6/40 $ 76,530. 

RECOMMENDED SPARE PARTS: 

Spare Rolls: Applicator '(per inch) ^o:' * 

Metering (per inch) $ 45. 

Spare Pump Stand: If intention is to run both aqueous and UV $ 4,000. 

2 PURPOSE 

Application of aqueous or UV coatings to either the plate or blanket cylinder of a press unit, for 
spot or area coating with exceptional uniformity, clean edges and precise registration. 



y : 



APPLICATION 

Paper, Card, Carton Board, Corrugated, Plastic, Foil 
CONFIGURATION 

Speed control is maintained via throttling valves mounted on the control cabinet. Start/stop 
controls are interlocked with press controls to suit. All rolls are variable speed and are 
ramped to match the selected percentage of surface speed. Applicator roll normally drives 
slower than plate or blanket surface speed, while metering roll and pick up or pan roll are 
always less than the applicator. The applicator roll automatically follows the direction of 
the plate or blanket. 

The metering and applicator rollers are rubber, while the pick up roll is chromed 
microfinished. The metering roll has left and right hand adjustments for on-off contact with 
pick-up roll and independent manual screw adjustments to set profile. Each roll has vernier 
indicators for gap adjustment. A stainless steel coater pan is designed for recirculation of 
coating via a diaphragm pump with a large diameter hose used to return the coating to a 55 
gallon drum. The diaphragm pump is plumbed and is installed on a stainless steel coating 
drum cover incorporating a hinged plexiglass viewing window and an adjustable, audible, 
and visual warning system. 



Enclosures: Sales Terms 
Features Table 
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Super Blue PBC Plate Blanket Coater 



FEATURES 


ADVANTAGES 


BENEFITS 


© Fully retractable Spot 
Plate or Blanket coating 


O Ability to spot or overall coat 

0 In-line coating flexibility without 

dedicating the last printing unit to coating 


O Maximum utilization of printing 
units 


© Application of coating 
from plate cylinder 


© Elimination of lengthy downtime due to 
registering coating to image 

O Negates need to cut blankets while press 
down 

© Sharp clean, crisp image definition 

© Water-based coating can replace and 
surpass press varnish 

© Coatings have higher scuff resistance 
than press varnish and are non-yellowing 


© Simple precise register control 

© Increased productivity and 
profitability 

© Insurmountable quality 

© Value added to printed sheets 

O Increased product durability and 
cosmetic quality " : ' ' * 


© Application of coating 
from blanket cylinder 


© Fast makeready since overall coating 
directly applied from blanket cylinder 

© Heavy overall coating film weights 
easily applied 

© Functional coatings such as 

remoistenable gum and blister pack 
coatings easily applied 


© Increased productivity and 
profitability 

O Optimizing gloss and physical 
properties 

© Added value to printed work 
and increased product range 
capabilities 


©ESheer application of 
^coatings 


© Uniform thickness of coating from the 
plate cylinder 

© Minimizes slinging or misting of coatings 

O Allows the widest range of viscosities to 
be used 

O WfltfT ha^Pfl pnatinp^ will ctav rvrv*n 

indefinitely on coater while circulating 


O The best coating lay 

characteristics for optimized 
added value 

O Prevents costly cleanups 

O Optimizes gloss and physical 
properties 

w iviuiiniizca QOwnuLiLic uuougn 
wash-ups, operators can 
concentrate on press operation 
creating higher productivity 


© Coating pump stand 
with run dry protection 


© Visual and audible warning of low 
coating level in barrel 


O Complete operator awareness 
alert and non-stop production 


© Complete training of 
staff by PRI 
professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


© Knowledgeable operators at completion 
of installation and training 

© Recommendation of all production 
consumables available for start-up. 


© Increased productivity due to 
responsive training program by 
PRI 

© Ability to produce saleable 
sheets immediately after training 
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PROPOSAL 
PACKAGE 3 

SUPER BLUE COMBINATION II 2KW AIR KNIVES/EXHAUST IR DRYER 



PRESS COTjOR/SEE MAX KW OUTPUT PRICE 

KOMORI LITHRONE 6/40 48 $30,770. 



I 



RECOMMENDED SPARE PARTS: 

2KW Lamps (10 lamps per box) $ 1,040. 

PURPOSE 

Accelerates the drying of inks, reduces the need for spray powder, 
dries aqueous coatings on paper, card, corrugated and carton board. 

CONFIGURATION 

The unique Super Blue Combination II infra-red dryer is installed in the delivery of 
the press with 18 inch 2KW short wave infra-red lamps.The dryer is linked to 
impression of the press and automatically switches lamps off when the press is off 
impression and automatically switches lamps on when the press is on impression. The 
lamp ends are cooled with air which is ducted through airknives built into the dryer 
and a separate airknife is also supplied to drive moisture off the sheet surface. A 
separately supplied exhaust system ensures no build up of moisture within the drying 
area of the press. A water cooled reflector pan with a closed loop heat exchanger 
further protects the press and printed work. Standard control system including 
diagnostics and thermometer is supplied as a press mounting module. 



Enclosures: Sales Terms 

Features Table 
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Super Blue Combination II Air Knives/Exnaust Infra-Red Dryer 



FEATURES 


ADVANTAGES 


BENEFITS 


© Combination of air knives/ 
exhaust and shortwave infra-red 


© Assures accelerated drying of ink 

© Minimizes spray powder 
consumption 

© Assures drying of water based 
coatings 

© Most effective in driving moisture 
out of ink and coating 

© High scrubbing action of air knives 
makes removal of moisture laden air 
easily achievable 

© Will not Htv nnt Qtorlc will nnt 

TT 1X1 1JVFL U1Y UUl dlVswA, Will liVJl 

shrink sheet, will not cause loss of - 
register for 2nd pass or post press 
operations 


© Increases productivity and 
profitability 

O Acciitt*C nio4i**ot nnolifrxr l**\/*»lo 
w r\aMUC2) IligXlCM IJUalliy ICVCla 

for.yalue added,. y v 


© IJnique 18 inch 2kw short 
^ave infra-red lamps 

Jl 
V ; 

O |^mp life rated at 5000 hours 
gad are individually replaceable 


© Desired stack temperatures easily 
achieved on any stock at full press 
speeds 

© 25% more energy output and 50% 
more dwell time than any other dryer 

O Instantaneous on/off response - less 
than 1 second 

© Longer life, less maintenance 


© Highest possible productivity 

© Improve lay characteristics 

of coatings 
© Maximum energy efficiency 

© Optimizes energy efficiency 

© Improved safety. Minimal 
chance of fire if sheet 
touches lamps 

© Cost effective, economical 


O Water cooled (closed loop) 
reflector plate 


© Prevents heat build-up of delivery pan 
© No special plumbing needed 


© Assures controllable stack 
temperature for greater 
efficiency* 

© Prevents damage to press 
mechanisms. 

© Prevents metal fatigue 


© Complete training of staff by 
PRI professionals 

(Including compete Operator's 
and Pre-Installation Manuals) 


O Knowledgeable operators at 
completion of installation and 
training 


© Increased productivity due to 
responsive training program 
by PRI 

© Ability to produce saleable 
sheets immediately after 
training 
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PROPOSAL 

PACKAGE 3 

SUPER BLUE 'COLD' UV DRYING SYSTEM 



» PRESS COLOR/SIZE LAMPS RATING price 

n KOMORI LITHRONE 6/40 3 300 watt/inch $ 87,806. 



1 



We" 



" RECOMMENDED SPARE PARTS: 

UV Lamps (each) $338. 
Filter Tubes (each) $587. 
Deionizing Resin Cartridge (each) $50. 

PURPOSE 

Curing (drying) UV inks, varnishes or coating on sheet or web fed presses. 

APPLICATION 

Paper, Card, Carton Board, Corrugated, Plastic, Foil 

CONFIGURATION 



Curing heads are linked to impression of press and automatically switch to standby mode when 
. | p press is off impression for five minutes. If no further action is taken, then lamps automatically 
U Q turn off; if the press is put back into impression, the lamps automatically return to full power. 

|| Standard Control Unit contains all necessary switchgear and controls to provide individual lamp 

M selection, full and reduced individual power switching, elapsed life meters, lamp indicators and 

emergency stop button. 

i Main power transformer, capacitor banks and closed loop exchanger plant are supplied as floor 

standing modules. Full safety interlock circuits are fitted throughout. Ozone and heat 
f extraction from the press are not normally required. 



Enclosures: Sales Terms 

Features Table 
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SUPER BLUE COLD' UV DRYING SYSTEM 


FEATURES 


ADVANTAGES 


BENEFITS 


O Quartz Filter Tubes carrying 
deionized distilled water 

• 


© Allows 98-99% of the UV to pass 
through 

© Filters most of the unwanted heat 
© Ensures low stack temperatures 


© Maximizes curing efficiency 
which results in full production 
press speeds 

O Minimizes nsk of fire and 
resultant downtime 

© Eliminates risk of distortion of 
heat sensitive stock 


0 Closed Loop Deionizing 
chilled water system 


O Allows complete temperature 
control of water recirculation 
system 


0 No costly losses of heating or 
cooling energy from the plant 


O Low Volume Compressed Air 
Lamp Cooling 


© Ensures minimal ozone production 

O Ensures lamp running 
temperatures are precise 


© Creates a safe work place 
environment meeting all OSHA 
and EPA standards . , (n ...... 

© Assures optimum efficiency level 
of UV output 


O Hlat Exhaust System (HES) 
installed between printing 

4i ts 

w s 
"n. £ 

'•EEs? 
'J: 3 

3 


© Reduces heat build-up created by 
chemical reaction of inks 

© Reduces tack levels of ink 

© Prevents heat build-up between 
printing units 


© Eliminates expensive downtime 
caused by ink piling on the 
blankets 

© Decreases risk of hickies and the 
cost of downtime to remove 
hickies on work and turn 

© Protects press functions and 
operators 


© Wlter cooled UV lamp head 
aSd delivery reflector pan 


0 Absorbs most of the unwanted heat 

© Prevents heat build-up of delivery 
stack 


© Prevents risk of press damage 

© Eliminates risk of stock distortion 
in stack 

© Decreases risk of waste sheets 
caused by offsetting of C2S stock 
when printed or coated first side 


© Complete Training of staff by 
PRI professionals 

(Including complete 
Operator's and Pre-Installation 
Manuals) 


© Knowledgeable operators at 
completion of installation and 
training 


© Increased productivity due to 
responsive training program by 
PRI 

© Ability to produce saleable sheets 
immediately after training 
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PROPOSAL 
PACKAGE 3 



SUPER BLUE VENT-A HOOD EXHAUST SYSTEM 



ir* .ja ^PRESS ^- ?' 
KOMORI LITHRONE 



COLOR/SIZE 
6/40 



COATING/DRYING 

PBC/cn 



PRICE 
$ 4,000. 



PURPOSE 

To be installed on the delivery of the press to exhaust moisture laden air, lowering 
the humidity within the delivery area. Reduces the need for spray powder 
increasing the efficiency of the existing dryer. 



FEATURES 

This specially designed exhaust system utilizes a high output fan with variable 
power speed control at the delivery of your press. The Vent-A-Hood exhaust 
helps minimize the build up of moisture within the drying area of the press. 



BENEFITS 

• Enhances the capabilities of your current dryer. 

• Help remove excess spray powder. 

• Minimizes unpleasant odors at the delivery. 

• Reduces the need for spray powder. 



Enclosures: Sales Terms 

Features Table 
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PROPOSAL 
PACKAGE 3 



PRESS 
KOMORI LITHRONE 



SUPER BLUE HV™ HIGH VELOCITY HOT AIR DRYING SYSTEM 
COLOR/SIZE 



MAX 
KW OUTPUT 



MAXIMUM CFM/ 
HEAT OUTPUT 



6/40 



42 

Per Cabinet 



650/250°F 
Per Cabinet 



PRICE 

$ 39,992. 

Per Cabinet 



One HV cabinet feeding air knives and exhaust between printing units 1/2, 2/3, 5/6 

PURPOSE 



Allow work and turn and post processing in minutes, not hours. 

Flashing off solvent and water in conventional inks between printing units. 

Minimize if not eliminate spray powder, when coating. 

Minimizing gloss back or dry back when coating. 

Enhancing drying of inks. 

Improving coating lay. 

Drying aqueous coatings between printing units prior to spot coating. 
Improving paper stability. 

APPLICATION 



Paper, Card, Carton Board, Corrugated 
CONFIGURATION 
Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 
HV cabinet contains switch gear and control components. 

Controls are interlocked with printing impression and emergency stop which turns dyers 
on and off. 

Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 



Enclosures: Sales Terms 

Features Table 
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Super Blue HVL High Velocity Hot Air Drying System 



FEATURES 


ADVANTAGES 


BENEFITS 


O High velocity hot air knives 

3 3 I 

3 

y 

v. : 

O Aii knife exhaust system 


O Scrubs volatiles such as water and 
alcohol from paper surface and ink 
film prior to coating 

© Reduces drying time of ink under 
coating 

© Minimizes if not eliminates spray 
powder when coating 

© Provides ability to print and coat 
full loads at optimum press speeds 

© Increases temperatiu^ of stock 
which reduces viscosity of coating 
on contact 

© Dries water based coating at 
various positions on the press 

© Ink applied by previous unit is set 

© Removes volatiles from press and 
production area 


© Increases gloss levels of coatings 
by minimizing dry back 

© Minimizes downtime by allowing 
faster commencement of work and 
turn and post press operations 

© Increased productivity due to less 
press maintenance 

© Dramatically increases productivity 
and profitability 

© Optimizes gloss levels 

© Allows for coating application with 
near perfect lay characteristics 

© Increases variety of saleable 
product 

© Improved dot definition 

© Better ink trapping 

© Helps prevent gas ghosting 

© Decreases drying or setting time 

O Protects press functions and 
operators 


0 Tithe delay on air knife and 
exHaust knife shut-off 


© Interstation areas are completely 
heat evacuated when press is 
stopped 


© Comfortable operator makeready 
and wash-up environment 

O Comprehensive press protection 


© Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


© Knowledgeable operators at 
completion of installation and 
training 


© Increased productivity due to 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training 



0 
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SUMMARY OF PROPOSAL 

for 

PACKAGE 4 
OMCSA 2/40 



B/C/E 
D 



3 
2 
3 



NONE REQUIRED 

SPARE U.V. LAMPS 
FILTER TUBES 

DEIONIZING RESIN CARTRIDGES 



338. 
587. 
50. 



Williamson Printing 
June 28, 1993 





QTY 


EOUIPMENT 


UNIT PRICE 


EXTENSION 


A 


2 


SUPER BLUE PLATE 
BLANKET COATER (PBC) 


$ 76,530. 


$153,060. 


B 


1 


SUPER BLUE BACVAC 

VACUUM DELIVERY SYSTEM (BV) 


12,586. 


12,586. 


c 


l 


SUPER BLUE HIGH VELOCITY 
, . HOT. AIR DRYING SYSTEM (HV) . 


39,992. 


39,992. 


D 


1 


SUPER BLUE THREE LAMP 
'COLD' UV DRYING SYSTEM (CUV) 


87,806. 


87,806. 


5e 


1 


SUPER BLUE VENT-A-HOOD 
EXHAUST SYSTEM (VH) 


4,000. 


4,000. 






TOTAL EQUIPMENT (FOB Factory) 




$297,444. 


-JO 

s 




FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 




■as* " 


QTY 


RECOMMENDED SPARE PARTS 


UNIT PRICE 


EXTENSION 


Jj 


1 
1 


SPARE APPLICATOR ROLL (per inch) 
SPARE METERING ROLL (per inch) 


70. 
45. 


$ 2,800. 
1,800. 



TOTAL RECOMMENDED SPARE PARTS 
PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 



1,014. 
1,174. 
150. 

$ 6,938. 



NAME 
TITLE 
SIGNATURE 
DATE 
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I- Printing Research, ffc. 

"Mark-less" Super Blue® 



PBC 093988 
Williamson Printing 
June 25, 1993 



I 



PROPOSAL 

PACKAGE 4 

i SUPER BLUE PBC PLATE AND BLANKET COATER 

PRESS COLOR/SIZE PRICE 

OMCSA 2/40 $ 76,530. (each) 

One on printing unit one and one on printing unit two 

Spare Rolls: Applicator (per inch) $ 70. 

g Metering (per inch) $ 45. 

5 Spare Pump Stand: If intention is to run both aqueous and UV $4,000. 

IP PURPOSE 

H Application of aqueous or UV coatings to either the plate or blanket cylinder of a press unit, for 
J spot or area coating with exceptional uniformity, clean edges and precise registration. 

J., APPLICATION 

■BBS? 

g Paper, Card, Carton Board, Corrugated, Plastic, Foil 

0 CONFIGURATION 

Speed control is maintained via throttling valves mounted on the control cabinet. Start/stop 
controls are interlocked with press controls to suit. All rolls are variable speed and are 
ramped to match the selected percentage of surface speed. Applicator roll normally drives 
slower than plate or blanket surface speed, while metering roll and pick up or pan roll are 
always less than the applicator. The applicator roll automatically follows the direction of 
the plate or blanket. 

The metering and applicator rollers are rubber, while the pick up roll is chromed 
microfinished. The metering roll has left and right hand adjustments for on-off contact with 
pick-up roll and independent manual screw adjustments to set profile. Each roll has vernier 
indicators for gap adjustment. A stainless steel coater pan is designed for recirculation of 
coating via a diaphragm pump with a large diameter hose used to return the coating to a 55 
gallon drum. The diaphragm pump is plumbed and is installed on a stainless steel coating 
drum cover incorporating a hinged plexiglass viewing window and an adjustable, audible, 
and visual warning system. 

IUVS4 Shady Trail Dollos, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794 028 Superblue dal Fax 214-357-5847 



^ 1 


FEATURES 


ADVANTAGES 


BENEFITS 


O Fully retractable Spot < 
Plate or Blanket coating 

< 


0 Ability to spot or overall coat < 

0 In-line coating flexibility without 

dedicating the last printing unit to coating 


3 Maximum utilization of printing 
units 


O Application of coating 
from plate cylinder 

_ 


0 Elimination of lengthy downtime due to 
registering coating to image 

0 Negates need to cut blankets while press 
down 

O Sharp clean, crisp image definition 

0 Water-based coating can replace and 
surpass press varnish 

O Coatings have higher scuff resistance 
than press varnish' ^d ^ hon-yeU'owihg 


0 Simple precise register control 

0 Increased productivity and 
profitability 

O Insurmountable quality 

O Value added to printed sheets 

O Increased product durability and 
1 cosmetic quality 


O Application of coating 
&om blanket cylinder 


O Fast makeready since overall coating 
directly applied from blanket cylinder 

O Heavy overall coating film weights 
easily applied 

O Functional coatings such as 

remoistenable gum and blister pack 
coatings easily applied 


O Increased productivity and 
profitability 

O Optimizing gloss and physical 

properties 
O Added value to printed work 

and increased product range 

capabilities 


QpSheer application of 
s coatings 


O Uniform thickness of coating from the 
plate cylinder 

O Minimizes slinging or misting of coatings 

O Allows the widest range of viscosities to 
be used 

O \Wat*»r V»;»cf*H pn^tincc will ^tav rvnpn 

w YV G.LCI UcLoCLL wUallll^O YYJLLL o lay \J^J\sLl 

indefinitely on coater while circulating 


O The best coating lay 

characteristics for optimized 
added value 

O Prevents costly cleanups 

O Optimizes gloss and physical 
properties 

O Minimizes downtime through 
wash-ups, operators can 
concentrate on press operation 
creating higher productivity 


O Coating pump stand 
with run dry protection 


O Visual and audible warning of low 
coating level in barrel 


O Complete operator awareness 
alert and non-stop production 


0 Complete training of 
staff by PRI 
professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


O Knowledgeable operators at completion 
of installation and training 

O Recommendation of all production 
consumables available for start-up. 


O Increased productivity due to 
responsive training program by 
PRI 

0 Ability to produce saleable 
sheets immediately after training 



12/82 
FAB1 



PBC 



Printing Research, ^c. 

"Mark-lesS" Super Blue® 



BV 093988 
Williamson Printing 
June 25, 1993 



PROPOSAL 
PACKAGE 4 

SUPER BLUE BACVAC DELIVERY VACUUM TRANSFER SYSTEM 



PRESS COLOR/SIZE PRICE 

OMCSA ,^ : ^y u , lt , ; , , 27 40 .. $ 12,586,: 

PURPOSE 

• Optimized press speeds with minimal risk of 
marking varnish, water based or U.V. coatings. 

• Stop unnecessary delivery wheel makeready. 

• Eliminate starwheel and stop press adjustments. 

APPLICATION 

Paper, Card, Carton Board, Plastic, Foil 

CONFIGURATION 

A vacuum transfer system which eliminates marking completely for sheet fed 
presses. The press grippers pull the sheet, dry side against the BACVAC 
rollers, which are contoured to the original cylinder path. The vacuum holds 
the sheets against the rollers, ensuring that the printed and or coated side of the 
sheet does not come into contact with any surface whatsoever. 



Enclosures: Sales Terms 

Features Table 
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Super Blue BacVac 



FEATURES 


ADVANTAGES 


BENEFITS 


© Vacuum Transfer System with 
frictionless free wheeling 
roller support 

fe£ ; 
si . 
-ft 


O Assures markfree printed or coated 
sheets at delivery transfer 

O Provides ability to print or coat 
any thickness or grain direction of 
stock. 

O Any stock adheres to vacuum 
transfer at full press speeds 

O Decreases need tQ purchase special 
stock 

© Non-printed or non-coated side of 
sheet is held by vacuum to the 
contour of the BacVac rollers 

0 Printed or coated side of sheet 
does not make contact with any 
surface 

© Fully automatic, maintenance free, 
no adjustments 

O No special tools, no stop press 
adjustments, no delivery 
adjustments necessary 


O Optimized press speed assures 
higher productivity and 
profitability, 

0 Creates total flexibility in choice 
of stock 

O Guaranteed quality of heavy ink 
coverage, varnished or coated 
work. 

© Reduced spoilage and over runs 

© Provides added value to finished 
sheets 

0 Maximizes ink, varnish or coating 
applications without marking 

O Full coverage without scratching 
or marking. 

0 Eliminates make ready down time 
at delivery transfer increasing 
productivity and profitability 


O Energy efficient vacuum 
rnbtor 

O Automatic on/off 


© Continuous controlled air flow 
© No adjustments necessary 


© Low cost energy consumption 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pie-Installation Manuals) 


© Knowledgeable operators at 
completion of installation and 
training 


© Increased productivity due to 
responsive training program by PRI 

© Ability to produce saleable sheets 
immediately after training. 



FA.B1 



BV 



-Bj- Printing Research, We. 

"Mark-less" Super Blue® 



I 



HV 093988 
Williamson Printing 
June 25, 1993 



PROPOSAL 
PACKAGE 4 

SUPER BLUE HV™ HIGH VELOCITY HOT AIR DRYING SYSTEM 



PRESS 
OMCSA 



COLOR/SIZE 
2/40 



MAX 
KW OUTPUT 

42 

Per Cabinet 



MAXIMUM CFM/ 
HEAT OUTPUT 

650/250°F 
Per Cabinet 



PRICE 

$ 39,992. 

Per Cabinet 



One HV cabinet feeding air knives and exhaust between printing uiiits 1/2/ delivery ' 

PURPOSE 

• Allow work and turn and post processing in minutes, not hours. 

• Flashing off solvent and water in conventional inks between printing units. 

• Minimize if not eliminate spray powder, when coating. 

• Minimizing gloss back or dry back when coating. 

• Enhancing drying of inks. 

• Improving coating lay. 

• Drying aqueous coatings between printing units prior to spot coating. 

• Improving paper stability. 

APPLICATION 

Paper, Card, Carton Board, Corrugated 

CONFIGURATION 

e Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 

° HV cabinet contains switch gear and control components. 

Controls are interlocked with printing impression and emergency stop which turns dyers 
on and off. 

• Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 



Enclosures: Sales Terms 

Features Table 



Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dal Fax 214-357-5847 



Super Blue HVL High Velocity Hot Air Drying System 



FEATURES 



ADVANTAGES 



BENEFITS 



© High velocity hot air knives 



© Scrubs volatiles such as water and 
alcohol from paper surface and ink 
film prior to coating 

© Reduces drying time of ink under 
coating 

© Minimizes if not eliminates spray 
powder when coating 

© Provides ability to print and coat 
full loads at optimum press speeds 

© Increases temperature of stock 
which reduces viscosity of coating 
on contact 

© Dries water based coating at 
various positions on the press 

O Ink applied by previous unit is set 



m 



© Air knife exhaust system 



© Removes volatiles from press and 
production area 



© Increases gloss levels of coatings 
by minimizing dry back 

© Minimizes downtime by allowing 
faster commencement of work and 
turn and post press operations 

© Increased productivity due to less 
press maintenance 

© Dramatically increases productivity 
and profitability 

© Optimizes gloss levels 

© Allows for coating application with 
near perfect lay characteristics 

© Increases variety of saleable 
product 

© Improved dot definition 

© Better ink trapping 

© Helps prevent gas ghosting 

© Decreases drying or setting time 

© Protects press functions and 
operators 



© Tkne delay on air knife and 
exhaust knife shut-off 



© Interstation areas are completely 
heat evacuated when press is 
stopped 



© Comfortable operator makeready 
and wash-up environment 

© Comprehensive press protection 



© Complete training of staff by 
PRI professionals 



(Including complete 
Operator's and 
Pre-Installation Manuals) 



O Knowledgeable operators at 
completion of installation and 
training 



© Increased productivity due to 
responsive training program by PRI 

© Ability to produce saleable sheets 
immediately after training 



PRESS 

OMSCA 



-Kj- Printing Research,^:. 

"Mark-less" Super Blue® 



PROPOSAL 
PACKAGE 4 

SUPER BLUE 'COLD' UV DRYING SYSTEM 

COLOR/SIZE LAMPS RATING 

2/40 3 300 watt/inch 



CUV 093988 
Williamson Printing 
June 25, 1993 



PRICE 
$ 87,806. 



1 



''"""""""^ : "~ ' : ,w RECOMMENDED SPARE PARTS: " " -^-^ • 

UV Lamps (each) $338. 
P Filter Tubes (each) $587. 

=jj Deionizing Resin Cartridge (each) $ 50. 

P PURPOSE 

~j Curing (drying) UV inks, varnishes or coating on sheet or web fed presses. 

| APPLICATION 

Paper, Card, Carton Board, Corrugated, Plastic, Foil 

m CONFIGURATION 

J Curing heads are linked to impression of press and automatically switch to standby mode when 

g press is off impression for five minutes. If no further action is taken, then lamps automatically 

u turn off; if the press is put back into impression, the lamps automatically return to full power. 

Standard Control Unit contains all necessary switchgear and controls to provide individual lamp 
selection, full and reduced individual power switching, elapsed life meters, lamp indicators and 
emergency stop button. 

Main power transformer, capacitor banks and closed loop exchanger plant are supplied as floor 
standing modules. Full safety interlock circuits are fitted throughout. Ozone and heat 
extraction from the press are not normally required. 



Enclosures: Sales Terms 

Features Table 
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SUPER BLUE 'COLD' UV DRYING SYSTEM 



FEATURES 


ADVANTAGES 


BENEFITS 


O Quartz Filter Tubes canying 
deionized distilled water 


© Allows 98-99% of the UV to pass 
through 

© Filters most of the unwanted heat 
O Ensures low stack temperatures 


© Maximizes curing efficiency 
which results in full production 
press speeds 

© Minimizes risk of fire and 
resultant downtime 

© Eliminates risk of distortion of 
heat sensitive stock 


0 QosedLoopDeionizing 
chilled water system 


© Allows complete temperature 
control of water recirculation 
system 


© No costly losses of heating or 
cooling energy from the plant 


O Low Volume Compressed Air 
Lamp Cooling 

. Ksih 1 t;: k*\^ v> >v f '*d , ^<:< : i 


0 Ensures minimal ozone production 

O Ensures lamp running 
temperatures are precise 


© Creates a safe work place 
environment meeting all OSHA 
and EPA standards : 

© Assures optimum efficiency level 
of UV output 


O I^at Exhaust System (HES) 
installed between printing 
i|fts 

\j_ i 

%-\ 


© Reduces heat build-up created by 
chemical reaction of inks 

© Reduces tack levels of ink 

O Prevents heat build-up between 
printing units 


© Eliminates expensive downtime 
caused by ink piling on the 
blankets 

© Decreases risk of hickies and the 
cost of downtime to remove 
hickies on work and turn 

O Protects press functions and 
operators 


jg^, , 

O \^ter cooled UV lamp head 
a£pi delivery reflector pan 


© Absorbs most of the unwanted heat 

© Prevents heat build-up of delivery 
stack 


O Prevents risk of press damage 

0 Eliminates risk of stock distortion 
in stack 

© Decreases risk of waste sheets 
caused by offsetting of C2S stock 
when printed or coated first side 


0 Complete Training of staff by 
PRI professionals 

(Including complete 
Operator's and Pre-Installation 
Manuals) 


© Knowledgeable operators at 
completion of installation and 
training 


© Increased productivity due to 
responsive training program by 
PRI 

© Ability to produce saleable sheets 
immediately after training 



12/92 
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Printing Research, inc. 

"Mark-less" Super Blue® 



VH 093988 
Williamson Printing 
June 25, 1993 



PROPOSAL 
PACKAGE 4 



SUPER BLUE VENT-A HOOD EXHAUST SYSTEM 

PRESS COLOR/SIZE ; COATING/DRYING TOirg 

OMCSA 2/40 PBC/HV-CUV $4,000. 

PURPOSE 

To be installed on the delivery of the press to exhaust moisture laden air, lowering 
the humidity within the delivery area. Reduces the need for spray powder 
increasing the efficiency of the existing dryer. 

FEATURES 

This specially designed exhaust system utilizes a high output fan with variable 
power speed control at the delivery of your press. The Vent-A-Hood exhaust 
helps minimize the build up of moisture within the drying area of the press. 

BENEFITS 



• Enhances the capabilities of your current dryer, 
n * Help remove excess spray powder. 

y • Minimizes unpleasant odors at the delivery. 

• Reduces the need for spray powder. 

y 



Enclosures: Sales Terms 

Features Table 
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-Sj. Printing Research, f^c. 

"Mark-lesS" Super Blue® 



SUMMARY OF PROPOSAL 

PACKAGE 5 

KOMORI LITHRONE 6/40 



UNIT PRICE 
$ 39,992. 



OTY EQUIPMENT ^ *v :: 5r J . 

2 SUPER BLUE HIGH VELOCITY 
HOT AIR DRYER SYSTEM (HV) 

TOTAL EQUIPMENT (FOB Factory) 



FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



OTY RECOMMENDED SPARE PARTS 

NONE REQUIRED 



UNIT PRICE 



Williamson Printing 
June 25, 1993 



EXTENSION 
$ 79.984. 

$ 79,984. 



EXTENSION 



PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME 

TITLE 
SIGNATURE 

DATE 



10954 Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dal Fax 214-357-5847 



-Kj- Printing Research, ft. 

I "Mark-less" Super Blue® 



HV 093988 
Williamson Printing 
June 25, 1993 



fl 



i 



PROPOSAL 
PACKAGE 5 

SUPER BLUE HV™ HIGH VELOCITY HOT AIR DRYING SYSTEM 

MAX MAXIMUM CFM/ 

PRESS COLOR/SIZE KW OUTPUT HEAT 07ITPUT PRICE 

KOMORI LITHRONE 6 / 40 42 650/250°F $39,992. 

Per Cabinet Per Cabinet Per Cabinet 

.^ ^."^One^HVreabinet .feeding air knives and exhaust between, printirig.unitsrl/2; 2/3^3/4 - 
One HV cabinet feeding air knives and exhaust between printing units 4/5, 5/6 

PURPOSE 



• Allow work and turn and post processing in minutes, not hours. 

12 • Flashing off solvent and water in conventional inks between printing units. 

[ p • Minimize if not eliminate spray powder, when coating. 

Tj • Minimizing gloss back or dry back when coating. 

™ djj • Enhancing drying of inks. 

j| m • Improving coating lay. 

• Drying aqueous coatings between printing units prior to spot coating. 

• Improving paper stability. 



APPLICATION 

Paper, Card, Carton Board, Corrugated 
CONFIGURATION 

Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 
HV cabinet contains switch gear and control components. 

Controls are interlocked with printing impression and emergency stop which turns dyers 
on and off. 

Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 



Enclosures: Sales Terms 

Features Table 
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Super Blue HVL High Velocity Hot Air Drying System 



FEATURES 


ADVANTAGES 


BENEFITS 


© High velocity hot air knives 

IP: 

If! 

O AirTcnife exhaust system 

0 

JSP"- 

1 


O Scrubs volatiles such as water and 
alcohol from paper surface and ink 
film prior to coating 

0 Reduces drying time of ink under 
coating 

© Minimizes if not eliminates spray 
powder when coating 

© Provides ability to print and coat 
full loads at optimum press speeds 

© Increases; temperature.pf stocky , , . , 
which reduces viscosity of coating 
on contact 

O Dries water based coating at 
various positions on the press 

© Ink applied by previous unit is set 

© Removes volatiles from press and 
production area 


© Increases gloss levels of coatings 
by minimizing dry back 

© Minimizes downtime by allowing 
faster commencement of work and 
turn and post press operations 

© Increased productivity due to less 
press maintenance 

© Dramatically increases productivity 
and profitability 

© Optimizes gloss levels 

© Allows for coating application with 
near perfect lay characteristics 

© Increases variety of saleable 
product 

© Improved dot definition 

© Better ink trapping 

© Helps prevent gas ghosting 

© Decreases drying or setting time 

© Protects press functions and 
operators 


© Time delay on air knife and 
exhaust knife shut-off 


© Interstation areas are completely 
heat evacuated when press is 
stopped 


© Comfortable operator makeready 
and wash-up environment 

© Comprehensive press protection 


© Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


0 Knowledgeable operators at 
completion of installation and 
training 


© Increased productivity due to 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training 
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• PRINTING RESEARCH, INC. ^| 
TERMS OF PROPOSAL ~ 

1. PRICING: Prices are based on clear access to and within the press to install our standard equipment. Any variance, deviation or 
encumbrance will be subject to price review. Installation is priced separately and all electrical, plumbing, engineering or other 
contracted services including materials to prepare the site for installation are the customers responsibility. 

2. TERMS: 40% with purchase order and signed sales contract. 50% upon notification of readiness for shipment. Please note in order 
to release shipments, payment must be received. Balance 30 days after installation or 45 days from delivery, whichever is earlier. 
Please Note , when payment for a unit is due, it is payable without regard to the status of another unit which might be purchased 
at the same time. 

3. WARRANTY CONDITIONS: 12 months on defective parts, EXCEPTION: UV Lamps - All guaranteed for 1000 operating hours. 
If failure occurs prior to 1000 hours of operation, 100% credit or a free replacement lamp will be provided. 

4. CONDITIONS OF SALE: This quotation is subject to our "General Terms and Conditions Coating and Drying Systems" on reverse 
of Sumrnary. The company accepts no liability whatsoever for any loss of production, loss of profit or other loss to customer in 
connection with the equipment and/or its installation. 

5. STANDARD DELIVERY: Is usually 12 - 16 weeks from receipt of official order and first stage payment. FOB Factory. 

6. INSTALLATION AND TRAINING: $575.00 per day per man plus airfare. 

7. ELECTRICAL STANDARD: 220/460/480 volts, 3 or 4 wire (Delta or Wye) 60 hz. 
Note : Electrical services must be specified on the purchase order. 

8. SERVICES TO BE PAID FOR AND PROVIDED BY CUSTOMER: 

GENERAL: Buyer agrees to prepare the press for installation, which may require relocating accessories including spray powder 
units, static bars, etc. Any relocation or modification of accessorieswill be the sole responsibility of the buyer. .In the event 
Printing Research (P.R.I.) technicians are requested to modify or relocate any accessory, there will be an additional charge assessed 
to the buyer based on P.R.I.'s applicable hourly rate. P.R.I, will not warranty the performance of any accessories moved. When 
applicable, the buyer will supply clean, dry compressed air. 
%rV/PBC/IR/UV/EZ/BV/VH 

"She customer agrees to supply and pay for electricians, plumbers, engineering services and all materials required to install and 
^interconnect (if necessary) the equipment being supplied by Printing Research, Inc. The electrical, plumbing, water, compressed 
Nnr and refrigeration lines being supplied by the customer are to be connected to the equipment being installed. Printing Research, 
y&c. is responsible for activating the installed systems and will supply the labor necessary in that regard. 

9. Additional specific services to be provided by customer: 

f|lV (High Velocity Hot Air Dryer) 

□ Provide duct work and duct work extraction. 

C □ Provide raised walkplates to cover air supply and return lines lying on the floor. 

UPBC (Plate Blanket Coater) 

G □ Provide coating and cleaning agent for testing and training. 

y5 □ 55 gallon barrel of hydraulic oil 

2 □ Compressed air line up to 100 p.s.i. 

M= □ Lifting gear to place coater on press 

□ Provide relief plate to conduct plate coating test, 

, UV (Water Cooled and Told' UV) 

□ Duct work and extraction, if required 

□ Clean, dry compressed air adjacent to within 10 feet of the location of lamps; compressor must be able to deliver 0.5 c.f.m. 
per linear inch per lamp at up to 100 p.s.i. 

□ The chilling system is not precharged with refrigerant due to the variability of installation requirements and is priced 
accordingly. The customer agrees to pay for all refrigerant needed to complete the installation. 

'COLD' UV 

□ Provide 25-50 gallons of non-charcoal filtered steam distilled water. 

EZ (EZ Impression Cylinder Coater) 

□ Compressed air line up to 100 p.s.i. 

□ Provide coating and cleaning agent for testing and training. 

VH (Vent-A-Hood) 

□ Provide all duct work including penetrating and resealing the ceiling and/or roof and electrical interconnections to othei 
equipment. 

10. LOCAL INSPECTIONS, PERMITS OR CERTIFICATIONS: 

□ Any additional local inspections, permits or certifications and the costs thereof are the sole responsibility of the buyer. 

Prices are firm 60 days from the date of this proposal. 
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United States Patent m 

Williamson et al. 
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[45] 



lit 

US005370976A 

Patent Number: 
Date of Patent: 



5,370,976 
Dec. 6, 1994 



[54] METALLIC COLOR PRINTING PROCESS 

[75] Inventors: Jesse S. Williamson, Dallas; George 
V. Baraaby, Irving; Gary V. Doughty, 

Dallas, all of Tex. 

[73] Assignee: Williamson Printing Corporation, 
Dallas, Tex. 

[21] Appl. No.: 887,510 

[22] Filed: May 22, 1992 

[51] Int. CU G03C 7/00; G03C 5/00; 

G03F 9/00; H04N 1/21 

[52] VS. CI 430/358; 430/359; 

430/22; 430/30; 358/798; 358/534; 358/536 

[58] Field of Search 430/358, 359, 30, 293, 

430/301, 21, 143, 43, 44, 347; 106/19 R; 

358/75, 80, 534, 536, 298 
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OTHER PUBLICATIONS 

Reproduction Review, Oct. 1965, pp. 6, 10. 
The Photoengraver Bulletin, Nov. 1949, pp. 43-44. 
"Pantone® Metallic Integrated Process Color Selec- 
tor", by Pantone Metallic-Buntdruck-Farbskala (Pan- 
tone). 

"Lithographic Guidelines For Metallic Integrated Pro- 
cess Printing" (Crofield). 

Primary Examiner — Charles L. Bowers, Jr. 

Assistant Examiner — J. Pasterczyk 

Attorney, Agent, or Firm — Jones, Day, Reavis & Pogue 

[57] ABSTRACT 

A method of reproducing on a substrate an image incor- 
porating metallic inks involves scanning (18) the image 
to be reproduced and creating (20) four color separa- 
tions of the scanned image. Metallic gold and/or metal- 
lic silver color separations (22, 24) are created by elec- 
tronically selecting any color area where the effect is 
desired. Next, the color separations are edited by creat- 
ing (26) an electronic yellow mask of the image and 
adjusting (28) the desired tonal range of the metallic 
areas. The mask edges of each color separation can also 
be softened (34). The scanner then outputs (36, 38) the 
separations to film. The image is then reproduced by 
printing each of the process color separation films (44, 
48) and the metallic separation films (42, 46) onto a 
substrate. 

12 Claims, 2 Drawing Sheets 




PRODUCE GOLD 
SEPARATION BT 
ELECTRONICAUY 
SELECTING ANY 
COLOR AREA WHERE 

effect IS DESIRED 



T 



26- 



CREATE YELLOW 
MASK 



PR00UCE SILVER 
SEPARATION 9T 
ELECTRONICALLY 
SELECTING ANY 
COLOR AREA WHERE 
EFFECT IS DESIRED 

1 — T" 

24 



ADJUST YELLOW MASK CONTROLS 
TO ACHIEVE 0ESIRED PRINTING 
STRENGTH (TONE RANGE) 
0T METALLIC INKS WITHIN 
YELLOW MASK AREA 



M001FY IMAGES TO REMOVE 
AREAS WHERE THE METALLIC 
EFFECT IS NOT REQUIRED 



REDUCE 4/C IN 
METALLIC PRINTING AREA 



36^1 



SOFTEN MASK EDGES 
1 



0/P PROCESS AT 
C*. iy OR 30* SCREEN 
ANCLE INTERVAL 



38 



0/P METALLIC SEPS AT 
SAME ANGLE AS PROCESS 
OR XT INTERVAL 



MAKE CR0UAL1N/ 
MPII PROOF 



PRINT WIMS 
SILVER 



PRINT YELLOW 



PRINT WIMS 

_pap_ 



PRINT REMAINING 
COLORS IN 
ANY ORDER 



U.S. Patent 



Dec. 6, 1994 



Sheet 1 of 2 



5,370,976 



PRE-EVALUATION 
OF ARTWORK 



10 



12 
A 



CHOOSE 
GOLD INK 



14 

L. 



CHOOSE 
SILVER INK 



1 



16 

£ 



CHOOSE GOLD 
AND SILVER 



SCAN [MAGE 



I 



18 



22 
-A. 



PRODUCE FOUR 
COLOR SEPARATIONS 

1 



20 



FIG. 1 



PRODUCE GOLD 
SEPARATION BY 
ELECTRONICALLY 
SELECTING ANY 
COLOR AREA WHERE 
EFFECT IS DESIRED 



1 



PRODUCE SILVER 
SEPARATION BY 
ELECTRONICALLY 
SELECTING ANY 
COLOR AREA WHERE 
EFFECT IS DESIRED 



26 



CREATE YELLOW 
MASK 



28 



I 



24 



ADJUST YELLOW MASK CONTROLS 
TO ACHIEVE DESIRED PRINTING 
STRENGTH (TONE RANGE) 
OF METALLIC INKS WITHIN 
YELLOW MASK AREA 



30 



I 



MODIFY IMAGES TO REMOVE 
AREAS WHERE THE METALLIC 
EFFECT IS NOT REQUIRED 



32- 



34 



36- 



I 



REDUCE 4/C IN 
METALLIC PRINTING AREA 



I 



SOFTEN MASK EDGES 

I 



0/P PROCESS AT 
0", 15° OR 3G 3 SCREEN 
ANGLE INTERVAL 



1 



38 

z 



0/P METALLIC SEPS AT 
SAME ANGLE AS PROCESS 
OR 30* INTERVAL 



I 



MAKE CROMALIN/ 
MPII PROOF 



I 



PRINT WIMS 
SILVER 



I 



PRINT YELLOW 



PRINT WIMS 
GOLD 



PRINT REMAINING 
COLORS IN 
ANY ORDER 



-40 
•42 
■44 
46 

48 



U.S. Patent 



Dec. 6, 1994 



Sheet 2 of 2 



5,370,976 



112 





PRE- EVALUATION 
OF ARTWORK 


^110 










I 


114 I 



CHOOSE 
GOLD INK 



CHOOSE 
SILVER INK 



116 
1 



CHOOSE GOLD 
AND SILVER 



SCAN IMAGE 

I 



PRODUCE FOUR 
COLOR SEPARATIONS 



•118 



■120 



199 


\ 




\ i 


—\ 7 


PRODUCE GOLD 




PRODUCE SILVER 


SEPARATION USING 




SEPARATION USING 


YELLOW OR 




CYAN OR 


MAGENTA AS 




BLACK AS 


STARTING POINT 




STARTING POINT 


I 





FIG. 2 



126 



128 



129 



130 



I 



CREATE GREEN 
MASK 

I 



ADJUST O/A 
CONTRAST VIA COLOR 
CORRECTION CONTROLS 



I 



ADJUST SHADOW 
CONTRAST VIA UCR 



I 



132 



134 



135 



MODIFY IMAGES TO 
REMOVE AREAS WHERE 
THE METALLIC EFFECT 

IS NOT REQUIRED 

I 



REDUCE 4/C 
IN METALLIC 
PRINTING AREA 



I 



SOFTEN MASK EDGES 



FREE SCREEN ANGLE 



1 



136 
J— 



137 



O/P PROCESS AT 
30 s . 15° SCREEN 
ANGLE INT ERVAL 



O/P METALLIC SEP 
AT SCREEN ANGLE 
OF ELIMINATED 
PROCESS COLOR 



1 



138 



O/P METALLIC SEP 

AT SCREEN ANGLE 

OF ELIMINATED 
PROCESS COLOR BUT 

AT DIFFERENT DOT 
SHAPE/SCREEN RULING 

THAN 4/C PROCESS 



I 



MAKE CROMALIN 
PROOF 



PRINT SILVER 
877 



PRINT YELLOW 



J. 



PRINT GOLD 
873 



i 



PRINT REMAINING 
COLORS IN ANY ORDER 



-140 



■142 



-144 



•146 



148 



5,370,976 



METALLIC COLOR PRINTING PROCESS 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a metallic color 
printing process. Specifically, this method produces an 
improved metallic image by printing the subtractive 
primary colors, black, metallic gold and/or metallic 
silver at four screen angles. 

BACKGROUND OF THE INVENTION 

The reproduction of color was first achieved by Scot- 
tish physicist James Maxwell in the mid 1850's. Max- 
well photographed a scene three times, once through a 
red filter, once through a green filter, and once through 
a blue filter. These black-and-white negatives were 
contacted to produce positives that were then mounted 
as slides. Each slide was placed in a different projector 
and the images were focused together on a screen. A 
red, green, or blue filter was placed over the lens of 
each respective projector, thus producing a color image 
on the screen. 

The first single film image for color photography was 
produced by Louis Ducos du Huron in France in the 
late 1860's. In his system, the image on a black-and- 
white panchromatic emulsion was broken up by a series 
of red, green, and blue transparent dots or lines that 
formed a screen in front of the emulsion. The dots and 
lines were so small that they could not be resolved by 
the eye. After exposure, the film was reversal-processed 
to yield a colored positive transparency. The additive- 
color transparency is still used by the Polaroid Corpora- 
tion with their 35-ram Polachrome slide process. 

The development of the subtractive color systems 
was also pioneered by du Huron. He suggested making 
separation negatives through red, green, and blue fil- 
ters, then making positive transparencies from each, 
dyeing them with colors that absorb each respective 
primary color (i.e. cyan, magenta, and yellow). This 
subtractive method is difficult to use because it requires 
the accurate registration of the colored positives or the 
accurate registration of images from dyed positive ma- 
trices. The solution was a three-emulsion film, each 
layer made sensitive to a different color (red, green, or 45 
blue) and then dyed a different color (cyan, magenta, or 
yellow) in processing. The first successful film of this 
type was Kodachrome, introduced by the Eastman 
Kodak Company in 1935. 

Printed color reproduction is based on many of the 
same principles as film color reproduction. Instead of a 
continuous image, allowed by the film medium, a series 
of dots are printed on a substrate. These dots are printed 
in the subtractive primary colors of cyan, magenta, and 
yellow. Additionally, black is used to adjust the con- 
trast of the image. In the subtractive process, a white 
substrate is used and red, green, and blue are essentially 
subtracted to achieve black. By contrast, in the additive 
system, a black background (i.e. a blank TV screen) is 
used, and red, green, and blue are added to achieve 
white. In the additive system the following combina- 
tions create the following results: 
Red + Green = Yellow 
Red + Blue — Magenta 
Green + Blue = Cyan 
Red + Green + Blue = White 
In the subtractive process, the following is true: 
White + Yellow + Cyan = Green 
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White + Magenta + Cyan = Blue 
White + Magenta + Yellow = Red 
White + Yellow + Magenta + Cyan = Black 
Moreover, each subtractive primary color when added 
with white produces that same subtractive primary 
color. 

The objective in printing is to produce yellow, ma- 
genta, and cyan printing plates that are negative records 
of the amounts of blue, green, and red in the original. 
This is achieved by first photographing the original, in 
turn, through blue, green, and red filters. These films 
may then be converted into a halftone dot image suit- 
able for a given printing process. The films are then 
used to make the image carriers, which may be plates, 
cylinders, or stencils. Each plate is inked with its appro- 
priate ink, which is then transferred to a white substrate. 

The image produced is largely dependant upon dot 
size and orientation. Orientation is defined primarily by 
the screen angle of the dot. The screen angle is the angle 
at which the rulings of a halftone screen are set when 
making screened images. In other words, the screen 
angle of a dot is the angle of the line which bisects the 
often elliptical dots. Standard screen angles have been 
established for various colors of dots: Magenta (45°), 
Cyan (75°), Yellow (90°), Black (105°). The interaction 
of screen angle, color, and dot size effect the quality of 
the reproduction. 

Printing metallic colors, such as metallic gold and 
metallic silver, poses additional problems. Gold has 
typically been treated as a shade of yellow, while silver 
has been treated as a shade of gray. Thus the brilliance 
of these colors is diminished by the blending of hues 
which occurs in a four color printing system. 

A system known as Metallic Integrated Printing Pro- 
cess (MIPP) has been developed for the reproduction of 
metallic colors by Eckart-Werke Metal Pigments and 
Powders of Furth, Bayern, Germany. This system re- 
quires numerous steps. First, a designer marks-up the 
artwork to be copied to designate those areas where the 
MIPP system is required, i.e. metallic colored areas. 
Next, a conventional four color separation is produced 
of the artwork. Each separation is then compared to the 
original artwork to see which separation gives the best 
representation of the metallic colors. Based on the ob- 
ject color in the original photograph and the color 
requirements of the final print, a determination is then 
made whether gold or silver is required. Most shades of 
gold can be obtained from silver and yellow. However, 
a high percentage of yellow on silver greatly reduces 
the metallic brilliance. In addition, silver has a grey 
value of approximately 30% that tends also to reduce 
the metallic brilliance and thereby dirty colors. 

After the four color separations are made, two sepa- 
rations used to print the metallic inks must be developed 
from two of the four separations. Typically the cyan or 
black separation will give the best basis for developing 
the silver separation and either the yellow or magenta 
for the gold separation. The selected separations are 
then duplicated to become the gold and silver separa- 
tions. These separations may require modification to 
remove image areas where a metallic effect is not re- 
quired. Comparison with the original transparency may 
indicate the need to enhance some image areas so as to 
improve the final metallic effect. The MIPP system 
anticipates the softening of mask edges of the metallic 
colors to avoid sharp cut-out effects when the final 
result is printed. In practice, the task of softening of 
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mask edges can be handled using electronic image pro- 
cessing equipment. 

With the MIPP systemic, a screen angle must be freed 
for each of the metallic inks to avoid problems of screen 
clash and resulting moire effects. This can be accom- 
plished by using achromatic or Under Color Removal, 
("UCR") color separation techniques where the process 
color with the lowest value is eliminated in favor of 
black. UCR involves the technique of reducing the 
cyan, magenta, and yellow content in neutral grey 
shadow areas of a reproduction and replacing them 
with black ink so that the reproduction will appear 
normal but will use less process color ink. (From the 
Complete Color Glossary by Miles Southworth, Thad 
Mcllroy and Donna Southworth, Copyright 1992; Pub- 
lished by The Color Resource, Livonia, N.Y. ISBN 
1-879847-01-9). Often the cyan will have the lowest 
value and is the color to eliminate. Since both gold and 
silver have a process color value, the four conventional 
separations will need to be modified if the finished print 
is not to look over-colored or dirty. For example PAN- 
TONE 873, the MIPP gold standard, has a process 
color value of approximately 65% yellow, 25% ma- 
genta and 5% cyan. So if the gold areas are to look 
realistic these colors must be reduced proportionately. 
The separations may also require modification as the 
metallic inks have a grey scale value and a failure to 
take this into account may result in a dirtying of the 
final colors due to a reduction in their metallic bril- 
liance. 

A MIPP image is printed using standard screen angle 
intervals of 30° or 15°. The screen angle used for a 
metallic ink is the same as that for the process colors 
eliminated in favor of a metallic ink. The MIPP system 
may use different dot shapes to reduce the risk of screen 
clash. A round dot, with no preferred direction, is typi- 
cally used for the metallic ink, while an elliptical dot 
works for the standard process inks. The color stan- 
dards chosen for MIPP come from the PANTONE 
System of matched metallic inks, with PANTONE 873 
as the gold standard and PANTONE 877 as the silver 
standard. 

Because metallic inks are opaque, they are normally 
printed before the transparent process colors. But with 
MIPP the sequence is changed slightly so that the first 
three colors down are silver, yellow, and gold, respec- 
tively. The remaining three process colors are printed in 
any order. The first three colors, in this order, are very 
important if the finished print is to look realistic. The 
use of yellow on silver is necessary to obtain yellow, 
green and orange metallic effects. Yellow, under gold, 
is also necessary to maintain the correct tonal values in 
the highlight areas. Yellow, printed in this way, pro- 
vides a transition from gold to non-metallic pans of the 
image. On the other hand, if yellow is printed on top of 55 
the gold, there is a loss of metallic sheen without any 
compensating color benefit. 

In summary, the MIPP system presents several disad- 
vantages. First, it requires excessive handwork to create 
the color mash. Second, the MIPP system requires the 
elimination of one of the subtractive process colors to 
free up a screen angle for a metallic color. Third, the 
MIPP system only allows the printing of four screened 
colors in any given area. Last, the PMS 873 standard 
gold ink used by the MIPP system is a dirty, or less 
brilliant gold ink. This dirty look limits the gold color 
reproduction to the inherent dirty look even if no other 
color ink is printed in that area. This dirty look also 
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necessitates additional color correction of the sub trac- 
tive primaries. Therefore, a need exists for a printing 
process which maximizes the appearance of metallic 
colors. Such a process should allow the use of six colors 
5 printed at four screen angles. Moreover, such a process 
should not limit the number of colors in any given area 
to four as with the MIPP System. 

SUMMARY OF THE INVENTION 

10 The present invention relates to the Williamson Inte- 
grated Metallic System (WIMS) developed to allow six 
color printing using yellow, magenta, cyan, black, me- 
tallic silver, and/or metallic gold. The WIMS System 
creates a realistic metallic gold or metallic silver effect 
using the subtractive primary colors, black, silver and- 
/or gold. The WIMS method comprises a number of 
steps. The subject to be reproduced is first scanned by a 
standard scanner and four color separations are created. 
The original art is then edited to achieve the required 
metallic effect. Editing comprises the steps of creating a 
yellow mask, reviewing an electronic version of the 
image produced by the scanner, determining the 
amount of contrast between heavy and light metallic 
regions on the image by one skilled in the art based on 
past experience, and then sending that contrast informa- 
tion back to the scanner. A "yellow mask" is created to 
isolate areas where a metallic effect is desired. This 
"yellow mask" allows the operator to select these areas 
based on the color and tonal region of the original. For 
example, those areas appearing neutral are appropriate 
for silver metallic, while those areas appearing high 
yellow with a red component are appropriate for the 
gold metallic. Additional modification of dot size in 
these isolated areas may be required to avoid moire and 
reduction in metallic brilliance of the final colors. These 
colors can be printed at four screen angles: cyan (75°), 
magenta (45°), silver (45°), gold (75°), yellow (90°), and 
black (105°). 

In the WIMS System, a cleaner, or more brilliant 
gold color ink is used, wherein the process color value 
is less than 25% for magenta and less than 5% for cyan. 
This should diminish any dirtiness caused by the process 
color values of adjacent primary colors. Additionally, 
any harsh edge effects caused during printing may be 
softened during the electronic masking stage. During 
printing, the silver separation can be printed at the same 
screen angle as the magenta, while the gold separation 
can be printed at the same screen angle as the cyan 
separation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention, and for further details and advantages 
thereof, reference is now made to the following De- 
tailed Description taken in conjunction with the accom- 
panying drawings, in which: 

FIG. 1 illustrates a flow chart of the WIMS System 
for reproduction of metallic color; and 

FIG. 2 illustrates a flow chart of the prior art MIPP 
System. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

The present invention relates to a metallic color 
printing process, also known as the WIMS System, that 
overcomes many of the disadvantages found in the prior 
art. Referring to FIG. 1, a flow chart illustrates the 
steps involved in the present method. 
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A first step involves pre-evaluation at step 10 of the 
subject to determine desired effects and proper place- 
ment of metallics in process reproduction. Metallic gold 
can be chosen at step 12, metallic silver can be chosen at 
step 14, or a combination of both metallic gold and 
metallic silver can be chosen at step 16. Next, the image 
can be scanned at step 18 by a scanner which, in turn, 
produces at step 20 four color separations which are 
electronically viewed on the scanner display. The scan- 
ner acts as both an input device and an output device. In 
other words, the artwork is input to the scanner. The 
scanner can then output color separations or film used 
to recreate the artwork. The scanning step involves the 
application of 75% to 100% to the scanner set-up and 
the scanning of the image. Then, the PCR is removed 
from the scanner set-up and the image is scanned to an 
"Imagedit", an electronic color correction machine, 
produced by the Crosfield Co. of Hemel Hempstead, 
England. 

The original artwork is evaluated in a well known 
manner by one skilled in the art to determine the color 
areas in which the metallic effect is desired. A gold 
separation can be produced at step 22 by electronically 
selecting any color area where the effect is desired. 
Likewise, a silver separation can be produced at step 24 
by electronically selecting any color area where the 
effect is desired. Typically, the cyan or black areas of 
the original art will be the basis for developing the silver 
printing whereas yellow or magenta areas of the origi- 
nal art will form the starting point for creating the gold 
printing. It is emphasized that either the gold or silver 
separations may be produced by selecting any color 
area where the effect is desired. 

Using the Crosfield Imagedit, a "yellow mask" can 
then be created at step 26 to isolate the areas where a 
metallic effect is desired from the rest of the separation. 
The "yellow mask" function gives the ability to select 
the desired areas electronically based on the tonal re- 
gion or bandwidth of the original as well as the desired 
color region. Creating a yellow mask entails several 
steps. First, an electronic version of the image produced 
by the scanner displays the contrast between a heavy 
metallic region and a light metallic region on the image. 
For example, neutrals are appropriate for silver, while 
high yellows with a red component are appropriate for 
gold. The yellow mask controls can be adjusted at step 
28 to achieve desired printing strength (tonal range) of 
metallic inks within the yellow mask area. These con- 
trols allow the adjustment of slope, gain, and rolloff of 
the image within the yellow mask area. 

Next, the Imagedit computer creates six revised color 
separations in a well-known manner; one each for yel- 
low, cyan, magenta, black, gold and silver. Once these 
electronic masks are created, further modification at 
step 30 of the isolated area may be required. For exam- 
ple, such modifications may increase or reduce the 
printing dot size of the metallic separation and/or adjust 
at step 32 the amount of four color process ink printing 
over the newly created metallic to compensate for the 
reduction in brilliance caused by the additional metallic 
color in the reproduction. Additionally, in a given origi- 
nal, there may be areas of similar color where a metallic 
effect is desired in one area but not the other. For exam- 
ple, a gold watch requires a, metallic gold, while a 
golden retriever would not. Due to this anomaly, fur- 
ther electronic manipulation of the image may be re- 
quired to eliminate metallic ink in unwanted areas. 
Moreover, because all masking is performed electroni- 
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cally, it is possible to soften at step 34 any harsh edge 
effects in the final reproduction via mask smoothing or 
tonal integration techniques. 

Next, this information is sent back to the scanner 
which outputs at step 36 the subtractive process colors 
and the metallic separations. The MIPP standard for 
screening is to eliminate (by hand masking) one of the 
process colors in metallic areas to free-up a screen an- 
gle, or to produce the metallic separations at a line 
screen resolution different than the process colors to 
reduce moire effects. However, in the WIMS process, 
the subtractive process colors are output at step 36 at 0°, 
15% and/or 30° screen angle intervals. An interval is the 
spacing between any two screen angles. The metallic 
color separations are output at step 38 at the same an- 
gles as the subtractive process colors or at 30° intervals. 
The gold separation can be produced at the same screen 
angle as the cyan separation. Likewise, the silver sepa- 
ration can be produced at the same angle as the magenta 
separation. Therefore, with WIMS reproductions, six 
colors can be printed at four screen angles. For exam- 
ple, cyan can be printed at 75% magenta at 45% silver at 
45% gold at 75% yellow at 90% and black at 105°. Both 
process and metallic separations are produced at the 
same line screen resolution. Typically, there are no 
problems with moire effect. 

The next step involves metallic inks: a gold ink, a 
silver ink, or both gold and silver. The Pantone MIPP 
standard for gold ink is PMS 873. This ink printed solid 
has a process color value of approximately 65% yellow, 
25% magenta and 5% cyan. For WIMS reproduction, 
however, a much more brilliant gold ink is used, 
wherein the magenta and cyan process equivalents are 
greatly reduced. This was selected under the rationale 
that a pure gold ink area of WIMS gold could be re- 
duced in brilliance, but a pure PMS 873 ink area could 
not be made any more brilliant than the inherent bronze 
color of the ink. This same color compensation theory 
also applies to silver areas where a calculated reduction 
in cyan or black generally occurs. 

Prepress proofing at step 40 is accomplished via a 
combination of 3M Matchprint II (for process colors) 
and Dupont Cromalin (for metallics). After proofing, 
the artwork is reproduced by first printing at step 42 the 
WIMS standard for silver, then printing at step 44 yel- 
low, then printing at step 46 the WIMS standard for 
gold, and finally printing at step 48 the remaining sub- 
tractive primary colors in any order. 

FIG. 2 provides a flow chart of the MIPP process 
which is discussed in greater detail in the Background 
Section. In sum, the designer marks up the artwork to 
be reproduced to show where MIPP is required and the 
image is scanned at step 118. Based on the object color 
in the original photograph and the color requirements 
of the final print, a determination is then made whether 
to choose at step 112 gold, choose at step 114 silver, or 
to choose at step 116 both silver and gold. The artwork 
is then scanned at step 118 by a scanner and a standard 
four-color separation is produced at step 120. Each 
separation is compared to the original to determine 
which gives the best representation of the metallic col- 
ors. A gold separation is next produced at step 122 using 
the screen angle of the process color that was elimi- 
nated in that area, as will be discussed in greater detail. 
Likewise, a silver separation can also be produced at 
step 124 using the screen angle of the process color that 
was eliminated in that area. 
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A green mask is created at step 126 with the scanner 
and viewed on the scanner display. The overall contrast 
of the green mask can be adjusted at step 128 via the 
color correction controls. Shadow contrast can then be 
adjusted via undercolor removal (UCR). Next, the 
image is modified at step 130 to remove areas where the 
metallic effect is not required. The level of the four 
subtractive process colors can be reduced at step 132 in 
the metallic printing area. Mask edges can then be soft- 
ened at step 134. 

Next, a screen angle must be freed at step 135 for each 
of the metallic inks to avoid problems of screen clash 
and resulting moire effects. In other words, in any one 
area where a metallic ink is used, the subtractive pri- 
mary color with the same screen angle must be elimi- 
nated or made solid. Thus, no more than four screened 
colors may appear in any one area of the reproduction. 
The scanner outputs at step 136 the subtractive process 
colors to film at 30° and 15° intervals. The scanner can 
then output at step 137 the metallic separations at a 
screen angle of an eliminated process color. Alterna- 
tively, the scanner can output at step 138 the metallic 
separations at the screen angle of the eliminated process 
color but at a different dot shape and/or screen ruling 
than the four subtractive process colors. Prepress proof- 
ing at step 140 is accomplished. After proofing, the 
artwork is reproduced by first printing at step 142 the 
PMS 877 standard for silver, then printing at step 144 
yellow, then printing at step 146 the PMS 873 standard 
for gold, and finally printing at step 148 the subtractive 
primary colors in any order. 

Although preferred embodiments of the invention 
have been described in the foregoing Detailed Descrip- 
tion and illustrated in the accompanying drawings, it 
will be understood that the invention is not limited to 
the embodiments disclosed, but is capable of numerous 
rearrangements, modifications, and substitutions of 
parts and elements without departing from the spirit of 
the invention. Accordingly, the present invention is 
intended to encompass such rearrangements, modifica- 
tions, and substitutions of parts and elements as fall 
within the scope of the invention. 
We claim: 

1. In a method of half-tone dot printing a reproduc- 
tion of a scanned image on a substrate with the four 
subtractive process colors of magenta, cyan, yellow, 
and black in a given area of the scanned image at only 
four screen angles, an improved method of incorporat- 
ing metallic colors in said reproduction, the improve- 
ment comprising the steps of: 

printing at least one metallic color in said given area 
at a selected one of the only four screen angles; and 
printing at least one of said four subtractive process 
colors in said given area at the same screen angle as 
said at least one metallic color such that said at least 
one metallic color and one process color are 
printed in said given area at the same one of said 
four screen angles so as to enable at least five colors 
to be printed at only said four screen angles. 
A method as in claim 1 further including the steps 
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printing a second metallic color in said given area at 
a second one of said four screen angles; and 

printing a second one of said four subtractive process 
colors in said given area at the same second one of 65 
said four screen angles as said second metallic color 
so as to have an additional metallic color and an 
additional process color printed in said given area 



at said second one of said four screen angles so that 
up to six colors are printed at only said four screen 
angles. 

3. The method of claim 1 of reproducing a scanned 
image on a substrate including incorporating metallic 
colors and further comprising the steps of: 

producing four process color separations of the 
scanned image, each at one of said four screen 
angles; 

producing at least one metallic color separation at the 
same screen angle as a corresponding first one of 
the four screen angles of the process color separa- 
tions in said given area; 
editing each process color separation and the at least 
one metallic color separation to obtain metallic 
color separation information; 
outputting each process color separation to film cre- 
ating a process color separation film; 
outputting the at least one metallic color separation to 
film creating a first metallic color separation film; 
and 

printing a reproduction of the scanned image on a 
substrate using the process color separation films 
and the at least one metallic color separation film 
such that both a metallic color separation and a 
process color separation are produced at the same 
screen angle. 

4. The method of claim 3 of reproducing a scanned 
image on a substrate including metallic colors anti fur- 
ther comprising the steps of: 

producing a second metallic color separation at the 
same screen angle as a corresponding second one of 
the four screen angles of the process color separa- 
tions in said given area; 

editing the second metallic color separation to obtain 
metallic color separation information; 

outputting the second metallic color separation to 
film creating a second metallic color separation 
film; and 

printing a reproduction of the scanned image on a 
substrate using the process color separation film 
and the first and second metallic color separation 
films such that said first metallic color separation 
and a first process color separation are produced at 
an identical first screen angle and the second metal- 
lic color separation and second process color sepa- 
ration are produced at a second identical screen 
angle so as to enable up to six colors to be printed 
in the given area in only four screen angles. 

5. The method of claim 4 wherein the step of produc- 
ing a first and a second metallic color separation further 
comprises the steps of: 

producing a gold metallic color separation as the first 

metallic color separation; and 
producing a silver metallic color separation as the 

second metallic color separation. 

6. The method of claim 4 wherein the step of produc- 
ing a first and a second metallic color separation further 
comprises the steps of: 

producing a silver metallic color separation as the 

first metallic color separation; and 
producing a gold metallic color separation as the 

second metallic color separation. 

7. The method of claim 4 wherein the step of editing 
further comprises the steps of: 

reviewing an electronic version of the scanned image 
to determine regions of the image where metallic 
color is to be added; 
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creating a yellow mask for the given area to enable 
isolation of any region therein where metallic color 
is to be printed; 

electronically adjusting the amount of contrast be- 
tween the isolated regions to achieve a desired 5 
metallic color contrast between said isolated re- 
gions so as to obtain metallic color separation infor- 
mation; and 

sending the metallic color separation information 
back to the scanner to provide half-tone dot sig- 10 
nals. 

8. The method of claim 4 wherein the step of output- 
ting the at least one metallic color separation further 
comprises the step of outputting the first metallic color 
separation at the same screen angle as a first process 15 
color separation or at a 0% 15°, or 30° interval there- 
from. 

9. The method of claim 4 wherein the step of output- 
ting the second metallic color separation further com- 

20 



10 



prises the step of outputting the second metallic color 
separation at the same screen angle as a second process 
color separation or at a 0°, 15% or 30° interval there- 
from. 

10. The method of claim 3 wherein the step of editing 
further comprises softening an image edge of the pro- 
cess color separations and metallic color separations. 

11. The method of claim 3 wherein the step of output- 
ting the process color separations comprises outputting 
the process color separations onto film at 0% 15°, or 30° 
screen angle intervals. 

12. The method of claim 1 wherein the step of print- 
ing comprises: 

(a) printing the metallic silver onto the substrate; 

(b) printing yellow onto the substrate; 

(c) printing the metallic gold onto the substrate; 

(d) printing the remaining colors onto the substrate in 
any order. 
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"Pj- Pn 'nting Research, Inc. 

I "Mark-less" Super Blue" 



Super 1 

August 31, 1994 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas, TX 75235 

214-904-2100 (Phone) 

Dear Jesse, 

Further to our various conversations, we have enclosed product information and the following 
Super Blue proposal for installation on your: 

1. Heidelberg Speedmaster CD 102, 7 color with coating tower, 40 inch press (Press 
being delivered 9-6-94), 

We propose: 

;^ • A Super Blue HV High Velocity Hot Air Drying System for installation 
71 between printing units. 

;7 • A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
Cj installation in the delivery. (PRI to deliver within 3 weeks of 9-6-94) 

%r Heidelberg Speedmaster CD 102, 6 color with coating tower, 40 inch press (Press 
I being delivered the week of 9-27-94). 

We propose: 

£ • A Super Blue HV High Velocity Hot Air Drying System for installation 
y between printing units. 

^ • A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

3. Heidelberg Speedmaster CD +L+Y+L 102, 6 color with coating tower (L), with 
dummy unit for drying (Y), with second coating tower (L). 40 inch press (Press being 
delivered January '95). 

We propose: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 
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4A. Heidelberg Speedmaster CD 102, 8 color with coating tower, 40 inch press 

B. Heidelberg Speedmaster CD 102, 8 color with coating tower, 40 inch press 
(Both presses being delivered June/July 1995). 

We propose: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

We look forward to serving your needs and thank you for your interest in our Super Blue range 
o&f roducts. For more information please contact us at 1-800-627-5537. 



Siifcerely yours, 




Jo|n Bird 
Pr^puct Manager 




C 

Enclosures: pi/fab 



Bill Davis - Williamson Printing Corp. 



Bob Emrick - Williamson Printing Corp. 
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■ Printing Research, ^c. 

"Mark-less" Super Blue® 



September 6, 1994 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas, TX 75235 

214-904-2100 (Phone) 



Dear Jesse, 

"it was a great pleasure for Howard a^ "The 
following confirms the major points discussed and agreed: 

q Press Purchase 1. Heidelberg Speedmaster CD102, 7 color with coating tower, 40 inch 

^ press. PRI equipment to be supplied: 

14 • A Super Blue HV High Velocity Hot Air Drying System for installation 
u* between printing units. 

^ • A Super Blue ABU Air Blanket II 2KW Infra-Red Drying System for 
Jf installation in the delivery. 

jL Special Conditions: 

^ A. Purchase, delivery, installation and training charges are waived for drying system 1. 
J B. PRI to install HV when Williamson Printing Corporation (WPC) signs off on press. 
C C. In the unlikely event that PRI fails to dry water based coatings applied in line over 7 
M= colors, we will remove our equipment and purchase a Grafix drying system as previously 

proposed by Heidelberg. 

Press Purchase 2: Heidelberg Speedmaster CD 102, 6 color with coating tower, 40 inch 
press. PRI equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 
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Press Purchase 3: Heidelberg Speedmaster CD 102 L+Y+L, 6 color with coating tower 
(L) with dummy unit for drying (Y) and with second coating tower (L) 40 inch press. PRI 
equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for, installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 

rAtC^I*ess£^^ CD 102, 8 color with coatiijg^tp.weE^jmh^ 

press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Press Purchase 5: Heidelberg Speedmaster CD 102, 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Special Conditions: 

A. We have discounted the total PRI drying equipment price of $528,956 by supplying 
WPC the drying equipment for Press Purchase 1 at no charge and by allowing a further 
discount of 20% against the drying equipment for Press Purchases 2, 3, 4, 5. 

B. We are supplying three recommended spare parts systems at no charge, all three of 
which to be supplied with PRI equipment for press purchases 1, 2, and 3. 

C. We are extending our standard warranty conditions, Paragraph 3 Terms of 
Proposal', Paragraph 6 'Sales Terms and Conditions' from 12 months to 24 months. 

The following represents our estimated installation costs: 

Press Purchase 1: No charge. 

Please note: There will be three exhaust terminations at the press to be completed by 
the customer. Two PRI and one Heidelberg pan exhaust. 



Williamson Printing Corporation 
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Press Purchase 2: 

Delivery, installation and training costs priced at: 

18 man days at $400 per day or $ 7,200 

Equipment interconnection costs 

including materials and 4 man days at $ 3,600 

Total cost: $10,800 
Please note: There will be three exhaust terminations at the press to be completed by 
the customer, two PRI and one Heidelberg pan exhaust. 

Press Purchase 3: 

Delivery ,-'installatipn an<ktrajuaiHg; cps$ pn^;Z%xnk>*^.- *>.t*~ : ^ . . ,? • ■ ■■• 
34 man days at $400 per day or $13,600 
Equipment interconnection costs 
~ including plumbing materials and 8 man days at $11,400 

* Total cost: $25,000 

iH Please note: There will be five exhaust terminations at the press to be completed by the 

£ customer, four PRI and one Heidelberg pan exhaust. 

W * 

V Press Purchase 4: 

C? Delivery installation and training costs priced at: 

P 20 man days at $400 per day or $ 8,000 

L Equipment interconnection costs 

^ including materials and 5 man days at $ 4,300 

Total cost: $12,300 
Please note: There will be three exhaust terminations at the press to be completed by 

S the customer, two PRI and one Heidelberg pan exhaust. 

Press Purchase 5: 

Delivery installation and training costs priced at: 

20 man days at $400 per day or $ 8,000 

Equipment interconnection costs 

including materials and 5 man days at $ 4,300 

Total cost : $12,300 
Please note: There will be three exhaust terminations at the press to be completed by 
the customer, two PRI and one Heidelberg pan exhaust. 

Total turnkey price to install all PRI equipment on five presses, therefore: $60,400. 

Special notes: All above pricing is estimated on the basis of I. Control cabinets and 
interconnecting is no more than 10 feet from the side of the press. II. Overhead runs of cables 
etc.. to be no more than 15 feet from the floor line. 



Williamson Printing Corporation 
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We look forward to serving your needs and thank you for your interest in our Super Blue range 
of products. For more information please contact us at 1-800-627-5537. 

Sincerely yours, 



John Bird 
^ Product Manager; 




JB:tj 




Woody Dixon - Williamson Printing Corporation 
Bill Davis - Williamson Printing Corporation 
Bob Emrick - Williamson Printing Corporation 
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ic. 

"Mark-less" Super Blue® 



September 6, 1994 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas TX 75229 

Dear Jesse: 

Pursuant to Paragraph 2 of the Settlement Agreement dated October 1, 1993, among Printing 
Res^rch, Inc. (PRI), Howard W. DeMoore (HWD), Williamson Printing Corporation (WPC), 
■' A * ■ Jen^'B. WM Buford Roy Williams, WPC'agr^'fo ^" ' ^ 

purchase goods and services from PRI on the terms set forth therein. PRI has recently submitted 
to WPC a proposal pursuant to which PRI would sell certain goods and services to Heidelberg 
USA for inclusion in printing presses to be purchased by WPC. 

y This letter will acknowledge and confirm that the sale by PRI to Heidelberg USA of the ABII 
uAir Blanket II 2KW Infrared Dryer as described in Proposal I dated August 31, 1994, for 
LP inclusion in the Heidelberg CD 102, 7-color with coating tower, 40-inch press to be purchased 

5 by WPC, will constitute full and complete satisfaction by WPC of Paragraph 2 of the Settlement 
C s Agreement. The terms and provisions of Paragraph 2 of the Settlement Agreement will be 
V ; deemed fully and completely satisfied by WPC upon PRI's receipt of a binding purchase order 
JLfrom Heidelberg USA for the ABE Air Blanket II 2KW Infrared Dryer regardless of whether 

such drying system is ultimately accepted by WPC after installation and testing pursuant to the 

6 terms of WPC's contract with Heidelberg USA. 

pPRI further agrees that, in the event the ABII 2KW Infrared Dryer is not ultimately accepted by 
14 WPC after installation and testing pursuant to the terms of WPC's contract with Heidelberg 

USA, PRI will replace such drying system with the Grafix Dryer originally specified for the 

press at no charge to WPC. 

Best regards, 

As President and Individually 
HWD:ln 



10954 Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dal Fax 214-357-5847 
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-Qj- Printing Research, Inc. 

I ^Pl "Mark-less" Super Blue* 



TELEFAX MESSAGE FROM PRINTING RESEARCH, INC. 



REF FAX NR 
DATE 
COMPANY 
ATTN 



915jbl 

September 15, 1994 PAGE 1 OF 4 

WILLIAMSON PRINTING CORP. 
BILL DAVIS ~ H 



Dear Bill, 

Please find the attached letter from Printing Research. Please feel free to contact us if you have 
C any questions. Thank you. 

7" Best Regards, 

m John Bird 

□ Product Manager 
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. Printing Research, Inc. 



'Mark-less" Super Blue® 



September 15, 1994 

Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas, TX 75235 
214-904-2100 (Phone) 

Dear Jesse, 

The following confirms our various conversations and the final purchase agreement schedule: 

Press Purchase 1, Heidelberg Speedjnaster CD102, 7 color with coating tower, 40 inch 
press. PRI equipment to be supplied: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Special Conditions: 

A. Purchase, delivery, installation and training charges are waived for drying system 1, 

B. PRI to install HV when Williamson Printing Corporation (WPC) signs off on press. 

C. In the unlikely event that the PRI drying system fails to dry water based coatings applied 
in line over 7 colors to Williamson Printing Corporation's sole satisfaction or if the 
system is detrimental in any way to the press or process as determined by Williamson 
Printing Corporation, we will remove our equipment and purchase a Grafix drying 
system as previously proposed by Heidelberg at no cost to Williamson, 

Equipment Cost: $81,173 
Discount: $81,173 



Press Purchase 2: Heidelberg Speedmaster CD 102, 6 color with coating tower, 40 inch 
press. PRI equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Equipment Cost: $73,281 
Less 20%: £14,656 



Spare Parts, Delivery, Installation, Interconnect, Training 



NO CHARGE 
NO CHARGE 



Plus - Spare Parts (Box of 10 Lamps) 
Plus - Delivery, Installation & Training 



$58,625 

NO CHARGE 



$ 7,200 
$65,825 
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Press Purchase 3: Heidelberg Speedmaster CD 102 L+Y+L, 6 color with coating tower 
(L) with dummy unit for drying (Y) and with second coating tower (L) 40 inch press. PRI 
equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket n 2KW Infra-Red Drying System for 
installation in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 
Note; Utilizes WPC Chill Water System. 

Equipment Cost: $181,216 
Less 20%: S 36.243 



Press Purchase 4: Heidelberg Speedmaster CD 102, 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket n 2KW Infra-Red Drying System for 
installation in the delivery. 

Equipment Cost: $ 89,023 

Less 20%: $ 17.805 



Press Purchase 5: Heidelberg Speedmaster CD 102, 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 



$144,973 



Plus - Spare Parts (Box of 10 IR Lamps), 3 UV Lamps, 

2 Filter Tubes, Deionizing Resin 
Plus - Delivery, Installation & Training 



NO CHARGE 
$ 13.600 
$158,573 



Plus - Delivery, Installation & Training 



$ 71,218 
$_ 8.000 
$ 79,218 
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A Super Blue ABII Air Blanket II 2KW Infra-Red Prying System for 
installation in the delivery. 



Equipment Cost: 
Less 20%: 

Plus - Delivery, Installation & Training 



$ 89,023 
$ 17.805 
$ 71,218 
S 8.000 
$ 79,218 



Special Conditions: 

A. We have discounted the total PRI drying equipment price of $528,956 by supplying 
WPC the drying equipment for Press Purchase 1 at no charge and by allowing a further 
discount of 20% against the drying equipment for Press Purchases 2, 3, 4, 5. 

B. We are supplying three recommended spare parts systems at no charge, all three of 
which to be supplied with PRI equipment for press purchases 1, 2, and 3. 

C. We are extending our standard warranty conditions, Paragraph 3 'Terms of 
Proposal', Paragraph 6 'Sales Terms and Conditions' from 12 months to 24 months. 

If this document represents your understanding of our agreement, please initial and return a 
copy. We thank you for your order and confidence in PRI and look forward to Partnering in 
Progress. 



Sincerely yours, 

John Bird 
Product Manager 

JB:tj 

cc: Bill Davis - Williamson Printing Corporation 

Woody Dixon - Williamson Printing Corporation 
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[ "Mark-lesS" Super Blue" 



, Inc. 



December 16, 1994 



Mr. Bill Davis 

Williamson Printing Corporation 
6700 Denton Drive 
Dallas TX 75229 

JJearBill, 

JWe have enclosed drawings showing the 5 Heidelberg Speedmaster CD press configurations 
©rdered by yourselves. 

f/e look forward to our test runs on the Super Blue EZ Blanket Coater next week. 
Sincerely yours, 




John Bird 
Product Manager 

JB:ln 

Enclosures: dwg 
cc: Steve Baker 
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Printing Research, Inc. £ 



"Mark-lessT Super Slue" 



January 25, 1995 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas TX 75235 

214-904-2100 (Phone) 



Dear Jesse, 

It was a great pleasure speaking with you. We have enclosed product information and the 
following Super Blue proposal for installation on your: 

Heidelberg 102CD+L+ Y+L, 6 color, 40 inch press with extension 

We propose: 

# A Super Blue EZB Blanket Coater for installation at the blanket cylinder. 

ThCbenefits to you of installing the Super Blue Coater System arc as follows: 

3f Automatic recirculation system 
5* Automated wash up procedure 
J • Consistent overall coating weight 

Sealed doctor blade assembly 
yr* Totally independent of dampening system 
Q* Elimination of lengthy wash up procedures 



WHook forward to serving your needs and thank you for your interest in our Super Blue range 
of products. For more information please contact us at 1-800-627-5537. 

Sincerely yours, 



Steve Baker 

District Sales Manager 

SB:nw 

Enclosures: m/jro/dwo 

cc: Bill Davis - Williamson Printing Corporation 
John Bird 
Steve Gamer 




10954 Shady Trail 



Delias, Texas. 75220 



U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dal Fax 214-357-5347 
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[ "Mark-less" Super Blue* 



Februaiy 16, 1995 



Mr. Jesse Williamson 
Williamson Printing Company 
6700 Demon Drive 
Dallas, Texas 75235 

214-904-2100 (Phone) 

Dear Jesse, 

Further to our meeting of 2-11-95 we confirm the following; 

1. We are producing an experimental EZ interstation flexo printer coater for installation on 
your Heidelberg Speedmaster CD 6 color + LYL, 40 inch press with a target to be installed 
and operational date of March 15, 1995. This unit for adaptation to the first coating tower 
Oof the LYL. 



2^ The experimental EZ coater will have a coaling face length of 39.5 inches. Production 
fjj models for the Coater position 4 L* will have a coating face length of 40.55 inches and for 
rj interstation printing unit positions will have a coating face length of not less than 38 inches. 

3|i The experimental EZ coater will be supplied at no charge to Williamson Printing Company. 
s We anticipate that this unit will be replaced by a production unit at a later date. 

40 We have enclosed updated proposals for Super Blue EZ interstation flexo printer coalers for 
9 installation on your Heidelberg Speedmaster CD presses. 

W£ look forward to serving your needs and thank you for your interest in our Super Blue range 
ofproducts. For more information please contact us at 1-800-627-5537. 

Sincerely yours. 

John Bird 
Product Manager 

JB:tj 

cc: Bill Davis - Williamson Printing Company 
Howard DeMoore 
Steve Garner 
EdSchaffler 
Dave Douglas 
Steve Baker 

10554 Shady Trail Dallas, Texas 75220 U.S A Telephone 2U-353-9000 Telex 794028 Superblue dol Fan 214-357-5847 
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SUPER BLUE 



the ei mm/ 

COAT FAMILY 



MAXIMUM FLEXOBIUTY AND 
A TOUCH OF BRILLIANCE 
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SUPER BLUE 



the n mm/ 

COAT FAMILY 



MAXIMUM FLEXOBIUTY AND 
A TOUCH OF BRILLIANCE 



Add Innovative In-line Mentation 
and End of Press Printing Coating. 




Plate 
Cylinder 

^Blanket 
Cylinder 

Impression 
Cylinder 



y - Fatenli Ptndinn 



Have you ever wanted to add in-line 
coating capabilities, metallic, opaque, or other 
specialized applications to specific print units? 
Was your decision not to enter this market 
influenced by mediocre quality, undesirable 
environmental considerations, or the 
prohibitive cost? 

Search no more . . . Your needs and 
concerns have been resolved! 

Printing Research, Inc., invites you to 
review the patented family of EZ Print/Coat 
products as described in this brochure- We are 
confident that you will find the perfect solution 
to your present and future printing demands. 



The Super Blue EZ Interstation Flexo Printer/Coater is installed 
directly onto a print unit, for applying any one of a number of 
aqueous or UV based metallic/opaque inks between print units. 



EZ Interstation Flexo 
Printer/Coater 

The Super Blue EZ Interstation Flexo 
Printer/Coater is retractable so that it can be 
swung up and above the print unit for 
conventional printing or swung into the 
blanket position to offer complete application 
variations from job to job. The patented 
coating head assembly is comprised of two 
main components. A combination of engraved 
anilox rolls are offered to provide a consistent 
overall ink/coating weight The anilox rolls 
yield excellent ink/coating release and lay 
characteristics with no fear of plugging, 
leaking, or misting due to the unique enclosed 
doctor blade assembly. 




Patent PwdifUf 



The EZ Print/Coat Family utilizes 
a universal coating head 
configuration for superior ink 
and coating tronsfer. 




EZ Blanket Confer 

The Super Blue EZ Blanket Coater is 
mounted such that the coating head can be 
automatically removed from its coating 
position for conventional use of the last print 
unit as well as full operator access. Although 
the EZ Blanket Coater l& an end of press 
retrofit, it offers the same coating release and 
lay characteristics without fear of plugging, 
leaking, or slinging due to the same unique 
enclosed doctor blade assembly. 



EZ Automatic Pump and 
Recirculation System 

The Super Blue EZ Automatic Pump and 
Recirculation system is designed to eliminate 
the headaches associated with other pump 
systems and complicated wash-up procedures 
that impact your production time and bottom 
line. The circulation system is a standard 
component that allows the operator to push a 
button and walk away. Whether you are 
purging, coating, washing-up or by-passing 
each is fully automated and timed. In addition, 
the dean-up water reservoir is heated to 
providdbptimum line and head cleaning. 

The Super Blue EZ Automatic Pump and 
Recirculation System is offered as a separate 
producMo suit most anilox coating systems, 
whether it be a blanket coater, tower coater, 
flexographic coater or web coater. 



w - 



Pointed and fatena /turfing 

The Super Blue EZ Blanket Coater is installed directly onto the 
delivery or coating/dummy unit of your press for applying 
any one of a number of aqueous or UV coatings or inks at the 

last print unit blanket cylinder. 



The Super Blue EZ Impression 
Cylinder Coater is installed between 
the gripper chain rails of the press 
delivery, but utilizes its own delivery 
blanket cylinder to add a coating 
unit without losing a print unit. 






The Super Blue EZ Automatic Pump and 
Recirculation System is common to the entire EZ 
Print/Coat Family as a standard component. 
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Super Blue ' / ond II 
Anti-Marking Systems 

Super Blue*' High 
Velocity Hot Air Dryers 

Super Blue" Water Cooled 
and 'Cold' UV Dryers 
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Super Blue 

VocuLrm Transfer and 

Delivery Systems 

Super Blue' Air Blanket 
I and II Infra-Red 
Drying Systems 

Super Blue* In-line ond 
On-line Coolers 




SUPER BLUE* 



FW 



Printing Research, Inc. 



10954 Shady Trail Dallas, Texas 75220 U.S.A. 

Telphone: 214-353-9000 
Telex: 794028 Superbl ue aal 
Fax: 214-357-5847 

! -8G0-MARK-IESS ,A 
( 1 -800-627-5537) /Jk 
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Instant-drying inks and the elimination of 
spray powder have been the dream of 
every printer and printing buyer. The idea 
was put forward in the 1970's and 80's 
that.it would be possible to print with 
conventional inks and apply a coating which 
would dry completely before placement on 
the delivery stack. This would place a dry 
skin over the ink, eliminating offsetting, 
sheet marking and the need for spray 
powder. The inks dry under the coating. 

The advent of the 90's has made the dream 
a reality. It is now possible to print superior 
quality with conventional inks and coat the 
surface in order to deliver a dry, mark-free 
sheet at full production speeds. This is what 
the Super Blue products from Printing 
Research accomplish for you. 
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v*, ^ -Rj- P r ' nt ' n 9 Research, #c. 

I "Mark-less" Super Blue® 



May 12, 1995 



Mr. Jerry Williamson 
Williamson Printing Corp. 
6700 Denton Drive 
Dallas IX 75235-4497 

Dear Jerry, 

It was a great pleasure for Steve Garner and me to meet with you, Jesse Williamson and Bill 
Davis. The following confirms our discussion: 

1. EZ Intel-station Flexo Printer/Coater 

A. Iithoflex as used by PRI to describe its EZ Printer/Coater process is not in 
conflict with WPC. 

PRI is preparing comment for an upcoming coating article in Graphic Arts 
Monthly relative to the EZ Printer/Coater family, as well as a presentation for 
the GATF Sheetfed Conference June 25-27, 1995. Both GAM and GATF would 
like input from WPC. We are suggesting that they both contact you direct. 

An order for one Super Blue EZ Interstation Flexo Printer/Coater (your PO 3315) 
for installation on the first printing unit of your Heidelberg Speedmaster CD 
6+LYL is in hand. We anticipate delivery to be approximately 90 days. The 
price of the coater is to be negotiated. WPC will continue to use PRI's 
experimental coater installed on the Heidelberg Speedmaster CD 7+L press until 
PRI has delivered and installed the EZI. 

A separate discussion document addressing exclusivity is attached. 
2. Heidelberg Speedmaster CD 6+LYL (Press #3) 

A. Gloss readings have been taken of the spot water based primer UV overcoat 
printing job that had various products (golf club, sports shoe, electrical 
connectors, etc.). The findings are as follows: 

1. Highlight areas - 97 points (toe of shoe) 

2. Heavy black solids - 74 points (electrical connectors) 

3. Solid blue — 84 points (credit card) 

We all concluded that this was a classic case of dry back and that we should press forward with 
the installation of HV on this press to alleviate such dry back problems and also to dry metallic 
or specialist water based inks in the future. 




Shady Trail 001105,16X05 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dal Fax 214-357-5847 



Mr. Jerry Williamson 
Page 2 



B. The UV lamps in the upsweep of the delivery are to be moved to the lower last 
horizontal aperture in the extended delivery to: 

1 . Minimize spray powder contamination when running spot UV applications 

2. Minimize the effects of sheet flutter on the cure of UV coatings. This 
needs to be carried out as soon as is convenient to WPC. 

3. Heidelberg Speedmaster CD 8+L (Press #5) 

A. This press is to be supplied UV ready for maximum flexibility. All indications 
up to this point are that the water based flexo metallic, even when thoroughly 
dry, will be prone to pile and back trap when applied on early units of a press. 
The application of UV metallic appears to overcome this problem. The 
installation of UV throughout would enable WPC to print litho, flexo on any unit, 
assuming EZ Hexo Printer Coaters were installed, on any substrate at maximized 
press speeds. 

^ B. PRI is to furnish WPC with a proposal for an 11 lamp 'Cold' UV system for this 

% press. 

£ 4. Web Offset 38 Inch UV Coating System 

M A. PRI is to arrange a visit for WPC to Sheffer's installation of a UV coater on a 

■g Heidelberg Harris M1000 in Portland, Tennessee. 

^ B. PRI is to prepare a proposal for a joint Sheffer/PRI coater package for installation^ 

hi on WPC's newly proposed press. 

^ We look forward to a continued successful partnership. 

f? Sincerely yours, 

John Bird 
Product Manager 

JB:ln 

Enclosures: 

cc: Jesse WilUamson/Williamson Printing Corp. 
Bill Davis/Williamson Printing Corp. ^ 
Bob Emrick/Williamson Printing Coip. 
Steve Garner/PRI 
Steve Baker/PRI 
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WPC/PRI PARTNERING AGREEMENT FOR THE SUPER BLUE El 
INTERSTATION FLEXO PRINTER/COATER 

□ a 

PRI agrees to manufacture and supply one Super Blue EZ Interstation Flexo 
Printer/Coater on an exclusive basis. 

Exclusive is to be interpreted to mean that PRI will not supply to printers in the 
commercial litho offset printing market for a period and territory to be defined. 

Exclusions include the litho offset printing markets of folding carton, label, and greeting 
cards. 

A. North America, including Mexico and Canada, will be exclusive to WPC for;6 / 
months from the date of delivery of the EZ Interstation Flexo Printer/Coater fPO 
#3315). _ v 



B. 



Texas and its contiguous states (Louisiana, Arkansas, Oklahoma, New Mexico) *2*/ , 
and including Arizona and Colorado will be exclusive for a further 6 months, / 



equaling 12 months from the date of delivery of the EZ Interstation Flexo 
(p Printer/Coater. 

O 4. PRI defines 6 months and 12 months exclusivity 3A and 3B to mean PRI will not accept 
m an order for a Super Blue EZ Interstation Flexo Printer/Coater for installation on a 
^ printing unit prior to the last printing unit of a press. 

p5. PRI may request d uring the ter m of this agreement to supply to other commercial printers 
and WPC may nofe^iaiiL^iably decline. 
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ABSTRACT 



A retractable in-line inking/coating apparatus can apply 
either spot or overall inking/coating material to a plate 
and/or a blanket on the first printing unit or on any con- 
secutive printing unit of any rotary offset printing press. The 
inking/coating apparatus is pivotally mounted within the 
conventional dampener space of any lithographic printing 
unit The aqueous component of the fiexographic printing 
ink or aqueous coating material is evaporated and dried by 
high velocity, hot air dryers and high performance heat and 
moisture extractors so that the aqueous or fiexographic ink 
or coating material on a freshly printed or coated sheet is dry 
and can be dry-trapped on the next printing unit. The 
inking/coating apparatus includes dual cradles that support 
first and second applicator rollers so that the inking/coating 
apparatus can apply a double bump of aqueous/fiexographic 
or UV-curable printing ink or coating material to a plate on 
the plate cylinder, while simultaneously applying aqueous, 
fiexographic or UV-curable printing ink or coating material 
to a plate or a blanket on the blanket cylinder, and thereafter 
onto a sheet as the sheet is transferred through the nip 
between the blanket cylinder and the impression cylinder. A 
triple bump is printed or coated on the last printing unit with 
the aid of an impression cylinder inking/coaUng unit. 

19 Claims, 10 Drawing Sheets 
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RETRACTABLE PRINTING/COATING UNIT 
OPERABLE ON THE PLATE AND BLANKET 
CYLINDERS 

FIELD OF THE INVENTION 5 

This invention relates generally to sheet-fed or web-fed, 
rotary offset lithographic printing presses, and more particu- 
larly, to a new and improved inking/coating apparatus for the 
in-line application of aqueous or flexographic printing inks, 1Q 
primer or protective/decorative coatings applied simulta- 
neously to the plate and blanket of the first or any consecu- 
tive printing unit of any lithographic printing press. 



BACKGROUND OF THE INVENTION 
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Conventional sheet-fed, rotary offset printing presses 
typically include one or more printing units through which 
individual sheets are fed and printed. After the last printing 
unit, freshly printed sheets are transferred by a delivery 
conveyor to the delivery end of the press where the freshly 20 
printed and/or coated sheets are collected and stacked urn- - - 
formly. In a typical sheet-fed, rotary offset printing press 
such as the Heidelberg Speedmaster line of presses, the 
delivery conveyor includes a pair of endless chains carrying 
gripper bars with gripper fingers which grip and pull freshly 25 
printed sheets from the last impression cylinder and convey 
the sheets to the sheet delivery stacker. 

Since the inks used with sheet fed rotary offset printing 
presses are typically wet and tacky, special precautions must 
be taken to prevent marking and smearing of the freshly 30 
printed or coated sheets as the sheets are transferred from 
one printing unit to another. The printed ink on the surface 
of the sheet dries relatively slowly and is easily smeared 
during subsequent transfer between printing units. Marking, 
smearing and smudging can be prevented by a vacuum 35 
assisted sheet transfer apparatus as described in the follow- 
ing U.S. Pat Nos.: 5,113,255; 5,127,329; 5,205,217; 5,228, 
391; 5,243,909; and 5,419,254, all to Howard W. DeMoore, 
co-inventor, and manufactured and sold by Printing 
Research, Inc. of Dallas, Tex., U.S.A. under its trademark 40 
BACVAC™. 

In some printing jobs, offsetting is prevented by applying 
a protective and/or decorative coating material over all or a 
portion of the freshly printed sheets. Some coatings are 
formed of a UV-curable or water-dispersed resin applied as 
a liquid solution over the freshly printed sheets to protect the 
ink from offsetting or set-off and improve the appearance of 
the freshly printed sheets. Such coatings are particularly 
desirable when decorative or protective finishes are applied 
in the printing of posters, record jackets, brochures, maga- 
zines, folding cartons and the like. 
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DESCRIPTION OF THE PRIOR ART 

Various arrangements have been made for applying the 55 
coating as an in-line printing operation by using the last 
printing unit of the press as the coating application unit For 
example, U.S. PaL Nos. 4,270,483; 4,685,414; and 4,779, 
557 disclose coating apparatus which can be moved into 
position to permit the blanket cylinder of the last printing 60 
unit of a printing press to be used to apply a coating material 
over the freshly printed sheets. In U.S. Pat No. 4,841,903 
(Bird) there are disclosed coating apparatus which can be 
selectively moved between the plate cylinder or the blanket 
cylinder of the last printing unit of the press so the last 65 
printing unit can only be used for coating purposes. How- 
ever, when coaling apparatus of these types are being used, 



the last printing unit cannot be used to print ink to the sheets, 
but rather can only be used for the coating operation. Thus, 
while coating with this type of in-line coating apparatus, the 
printing press loses the capability of printing on the last 
printing unit as it is converted to a coating unit. 

The coater of U.S. Pat. No. 5,107,790 (Sliker et al) is 
retractable along an inclined rail for extending and retracting 
a coater head into engagement with a blanket on the blanket 
cylinder. Because of its size, the rail-retractable coater can 
only be installed between the last priming unit of the press 
and the delivery sheet stacker, and cannot be used for 
interunit coating. The coater of U.S. Pat. No. 4,615,293 
(Jahn) provides two separate, independent coaters located on 
the dampener side of a converted printing unit for applying 
lacquer to a plate and to a rubber blanket Consequently, 
although a plate and blanket are provided, the coating unit 
of Jahn 1 s press is restricted to a dedicated coaung operation 
only. 

Proposals have been made for overcoming the loss of a 
printing unit when in-line coating is used, for example as set 
forth in U.S. Pat. No. 5,176,077 to Howard" W. DeMoore 
(co-inventor and assignee), which discloses a coating appa- 
ratus having an applicator roller positioned to apply the 
coating material to the freshly printed sheet while the sheet 
is still on the last impression cylinder of the press. This 
.allows the last printing unit to print and coat simultaneously, 
so that no loss of printing unit capability results. 

Some conventional coaters are rail-mounted and occupy a 
large amount of press space and reduce access to the press. 
Elaborate equipment is needed for retracting such coaters 
from the operative coating position to the inoperative posi- 
tion, which reduces access to the printing unit. 

Accordingly, there is a need for an in-line inking/coating 
apparatus which does not result in the loss of a printing unit, 
does not extend the length of the press, and which can print 
and coat aqueous and flexographic inks and coating mate- 
rials simultaneously onto the plate and blanket on any 
lithographic printing unit of any lithographic printing press, 
including the first printing unit, 

OBJECTS OF THE INVENTION 

Accordingly, a general object of the present invention is 
to provide improved inking/coating apparatus which is 
capable of selectively applying ink or coating material to a 
plate on a plate cylinder or ink or coating material to a plate 
or blanket on a blanket cylinder. 

A specific object of the present invention is to provide 
improved inking/coating apparatus of the character 
described which is extendable into inking/coating engage- 
ment with either a plate on a plate cylinder or to a plate or 
blanket on a blanket cylinder. 

A related object of the present invention is to provide 
improved inking/coating apparatus of the character 
described which is capable of being mounted on any litho- 
graphic printing unit of the press and does not interfere with 
operator access to the plate cylinder, blanket cylinder, or 
adjacent printing units. 

Another object of the present invention is to provide 
improved inking/coating apparatus of the character 
described, which can be moved from an operative inking/ 
coating engagement position adjacent to a plate cylinder or 
a blanket cylinder to a non-operative, retracted position. 

Still another object of the present invention is to provide 
improved inking/coating apparatus of the character 
described, which can be used for applying aqueous, flexo- 
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graphic and ultra-violet curable inks and/or coatings in 
combination with lithographic, fiexographic and waterless 
printing processes on any rotary offset printing press. 

A related object of the present invention is to provide 
improved inking/coating apparatus of the character 
described, which is capable of applying aqueous or fiexo- 
graphic ink or coating material on one printing unit, for 
example the first printing unit, and drying the ink or coating 
material before it is printed or coated on the next printing 
unit so that it can be overprinted or overcoated immediately 
on the next printing unit with waterless, aqueous, fiexo- 
graphic or lithographic inks or coating materials. 

Yet another object of the present invention is to provide 
improved inking/coating apparatus for use on a multiple 
color rotary offset printing press that can apply ink or 
coating material separately and/or simultaneously to the 
plate and/or blanket of a printing unit of the press from a 
single operative position, and from a single inking/coating 
apparatus. 

related object of the present ^invention is to provide 
improved inking/coating apparatus of the character 
described, in which virtually no printing unit adjustment or 
alteration is required when the inking/coating apparatus is 
converted from plate to blanket printing or coating and vice 
versa. 

Another object of the present invention is to provide 
improved inking/coating apparatus that can be operably 
mounted in the dampener space of any lithographic printing 
unit for inking/coating engagement with either a plate on a 
plate cylinder or a plate or blanket on a blanket cylinder, and 
which does not interfere with operator movement or activi- 
ties in the interunit space between printing units. 

SUMMARY OF THE INVENTION 35 

The foregoing objects are achieved by a retractable, 
in-line inking/coating apparatus which is mounted on the 
dampener side of any printing unit of a rotary offset press for 
movement between an operative (on-impression) inking/ 
coating position and a retracted, disengaged (Off-impres- 
sion) position. The inking/coating apparatus includes an 
applicator roller which is movable into and out of engage- 
ment with a plate on a plate cylinder or a blanket on a 
blanket cylinder. The inking/coating applicator head is piv- 
otally coupled to a printing unit by pivot pins which are 
mounted on the press side frames in the traditional dampener 
space of the printing unit in parallel alignment with the plate 
cylinder and the blanket cylinder. This dampener space 
mounting arrangement allows the inking/coating unit to be 
installed between any adjacent printing units on the press. 

In the preferred embodiment, the applicator head includes 
vertically spaced pairs of cradle members with one cradle 
pair being adapted for supporting an inking/coating appli- 
cator roller in alignment with a plate cylinder, and the other 
cradle pair supporting an inking/coating applicator roller in 
alignment with the blanket cylinder, respectively, when the 
applicator head is in the operative position. Because of the 
pivotal support provided by the pivot pins, the applicator 
head can be extended and retracted within the limited space so 
available in the traditional dampener space, without restrict- 
ing operator access to the printing unit cylinders and without 
causing a printing unit to lose its printing capability. 

When the inking/coating apparatus is used in combination 
with a fiexographic printing plate and aqueous or flexo- 65 
graphic ink or coating material, the water component of the 
aqueous or fiexographic ink or coating material on the 
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freshly printed or coated sheet is evaporated and dried by a 
high velocity, hot air interunit dryer and a high volume heat 
and moisture extractor assembly so that the freshly printed 
ink or coating material is dry before die sheet is printed or 
coated on the next printing unit. This quick drying process 
permits a base layer or film of ink, for example opaque white 
or metallic (gold, silver or other metallics) ink to be printed 
on the first printing unit, and then overprinted on the next 
printing unit without back-trapping or dot gain. 

The construction and operation of the present invention 
will be understood from the following detailed description 
taken in conjunction with the accompanying drawings which 
disclose, by way of example, the principles and advantages 
of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a sheet fed, rotary offset 
printing press having inking/coating apparatus embodying 
the present invention; 

FIG. 2 is a simplified perspective view of the single head, 
dual cradle inking/coating apparatus .of. the present inven- 
tion; 

FIG. 3 is a schematic side elevational view of the printing 
press of FIG. 1 having single head, dual cradle inking/ 
coating apparatus installed in the traditional dampener posi- 
tion of the first, second and last printing units; 

FIG. 4 is a simplified side elevational view showing the 
single head, dual cradle inking/coating apparatus in the 
operative inking/coating position for simultaneously print- 
ing on the printing plate and blanket on the fourth printing 
unit; 

FIG. 5 is a simplified side elevational view showing the 
single head, dual cradle inking/coating apparatus in the 
operative position for spot or overall inking or coating on the 
blanket of the first printing unit, and showing the dual cradle 
inking/coating apparatus in the operative position for spot or 
overall inking or coating on the printing plate of the second 
printing unit; * 

FIG. 6 is a simplified side elevational view of the single 
head, dual cradle inking/coating apparatus of FIG. 4 and 
FIG. 5 t partially broken away, showing the single head, dual 
cradle inking/coating apparatus in the operative coating 
position and having a sealed doctor blade reservoir assembly 
for spot or overall coating on the blanket; 

FIG. 7 is a schematic view showing a heat exchanger and 
pump assembly connected to the single head, dual cradle 
inking/coating apparatus for circulating temperature con- 
trolled ink or coating material to the mking/coating appa- 
ratus; 

FIG. 8 is a side elevational view, partially broken away, 
and similar to FIG. 6 which illustrates an alternative coating 
head arrangement; 

FIG. 9 is a simplified elevational view of a printing unit 
which illustrates pivotal coupling of the inking/coating 
apparatus on the printing unit side frame members; 

FIG. 10 is a view similar to FIG. 2 in which a pair of split 
applicator rollers are mounted in the upper cradle and lower 
cradle, respectively; 

FIG. 11 is a side elevational view of a split applicator 
roller; 

FIG. 12 is a perspective view of a doctor blade reservoir 
which is centrally partitioned by a seal element; 

FIG. 13 is a sectional view showing sealing engagement 
of the split applicator roller against the partition seal element 
of FIG. 12; 
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FIG. 14 is a view similar to FIG. 8 which illustrates an 
alternative inking/coating embodiment; 

FIG. 15 is a simplified side elevational view of a substrate 
which has a bronzed-like finish which is applied by simul- 
taneous operation of the dual applicator roller embodiment 5 
of FIG. 14; 

FIG. 16 is a side elevational view, partly in section, of a 
pan roller having separate transfer surfaces mounted on a 
split fountain pan; 

FIG. 17 is a simplified side elevational view of the dual 
cradle inking/coaling apparatus, partially broken away, 
which illustrates an alternative inking/coating head appara- 
tus featuring a single doctor blade assembly, anilox appli- 
cator roller mounted on the lower cradle; and 15 

FIG. 18 is a side elevational view, partly in section, of a 
single doctor blade anilox applicator roller assembly having 
separate transfer surfaces, and a split fountain pan having 
separate fountain compartments, with the separate fountain 
compartments being supplied with different inks or coating 20 
materials from separate off-press sources. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

25 

As used herein, the term "processed" refers to printing 
and coating methods which can be applied to either side of 
a substrate, including the application of lithographic, water- 
less, UV-curable, aqueous and flexographic inks and/or 
coatings. The term "substrate" refers to sheet and web 30 
material. Also, as used herein, the term "waterless printing 
plate" refers to a printing plate having image areas and 
non-image areas which are oleophilic and oleophobic, 
respectively. "Waterless printing ink" refers to an oil-based 
ink which does not contain a significant aqueous component. 35 
"Flexographic plate" refers to a flexible printing plate hav- 
ing a relief surface which is wettable by flexographic ink or 
coating material. "Flexographic printing ink or coating 
material" refers to an ink or coating material having a base 
constituent of either water, solvent or UV-curable liquid. ^ 
"UV-curable lithographic printing ink and coating material" 
refers to oil-based printing inks and coating materials that 
can be cured (dried) photomechanically by exposure to 
ultraviolet radiation, and that have a semi-paste or gel-like 
consistency. "Aqueous printing ink or coating material" 45 
refers to an ink or coating material that predominandy 
contains water as a solvent, diluent or vehicle. A "relief 
plate" refers to a printing plate having image areas which are 
raised relative to non-image areas which are recessed. 

As shown in the exemplary drawings, the present inven- 5 q 
tion is embodied in a new and improved in-line inking/ 
coating apparatus, herein generally designated 10, for apply- 
ing aqueous, flexographic or UV-curable inks or protective 
and/or decorative coatings to sheets or webs printed in a 
sheet-fed or web-fed, rotary offset printing press, herein 55 
generally designated 12. In this instance, as shown in FIG. 
1, the inking/coating apparatus 10 is installed in a four unit 
rotary offset printing press 12, such as that manufactured by 
Heidelberger Druckmaschinen AG of Germany under its 
designation Heidelberg Speedmaster SMI 02 (40", 102 cm). 50 

The press 12 includes a press frame 14 coupled at one end, 
herein the right end, to a sheet feeder 16 from which sheets, 
herein designated S, are individually and sequentially fed 
into the press, and at the opposite end, with a sheet delivery 
stacker 20 in which the freshly printed sheets are collected 65 
and stacked. Interposed between the sheet feeder 16 and the 
sheet delivery stacker 20 are four substantially identical 
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sheet printing units 22, 24, 26 and 28 which can print four 
different colors onto the sheets as they are transferred 
through the press 12. The printing units are housed within 
printing towers Tl, T2 t T3 and T4 formed by side frame 
members 14, 15. Each printing tower has a delivery side 25 
and a dampener side 27. A dampener space 29 is partially 
enclosed by the side frames on the dampener side of the 
printing unit. 

As illustrated, the printing units 22, 24, 26 and 28 are 
substantially identical and of conventional design. The first 
printing unit 22 includes an in-feed transfer cylinder 30, a 
plate cylinder 32, a blanket cylinder 34 and an impression 
cylinder 36, all supported for rotation in parallel alignment 
between the press side frames 14, 15 which define printing 
unit towers Tl, T2, T3 and T4. Each of the first three printing 
units 22, 24 and 26 have a transfer cylinder 38 disposed to 
transfer the freshly printed sheets from the adjacent impres- 
sion cylinder and transfer, the freshly printed sheets to the 
next printing unit via an intermediate transfer drum 40. 

The last printing unit 28 includes a delivery cylinder 42 
mounted on a delivery shaft 43. The delivery cylinder 42 
supports the freshly printed sheet 18 as it is transferred from 
the last impression cylinder 36 to a delivery conveyor 
system, generally designated 44, which transfers the freshly 
printed sheet to the sheet delivery stacker 20. To prevent 
smearing during transfer, a flexible covering is mounted on 
the delivery cylinder 42, as described and claimed in U.S. 
Pat. No. 4,402,267 to Howard W. DeMoore, which is 
incorporated herein by reference. The flexible covering is 
manufactured and sold by Printing Research, Inc. of Dallas, 
Tex., U.S.A., under its trademark SUPER BLUE®. Option- 
ally, a vacuum-assisted sheet transfer assembly manufac- 
tured and sold by Printing Research, Inc. of Dallas, Tex., 
U.S.A., under its trademark BACVAC® can be substituted 
for the delivery transfer cylinder 42 and flexible covering. 

The delivery conveyor system 44 as shown in FIG. 3 is of 
conventional design and includes a pair of endless delivery 
gripper chains 46, only one of which is shown carrying at 
regular spaced locations along the chains, laterally disposed 
gripper bars having gripper fingers used to grip the leading 
edge of a freshly printed or coated sheet 18 after it leaves the 
nip between the impression cylinder 36 and delivery cylin- 
der 42 of the last printing unit 28. As the leading edge is 
gripped by the gripper fingers, the delivery chains 46 pull the 
sheet away from the last impression cylinder 36 and convey 
the freshly printed or coated sheet to the sheet delivery 
stacker 20. 

Prior to reaching the delivery sheet stacker, the freshly 
printed and/or coated sheets S pass under a delivery dryer 48 
which includes a combination of infra-red thermal radiation, 
high velocity hot air flow and a high performance heat and 
moisture extractor for drying the ink and/or the protective/ 
decorative coating. Preferably, the delivery dryer 48, includ- 
ing the high performance heat and moisture extractor is 
constructed as described in U.S. application Ser. No. 08/1 16, 
711, filed Sep. 3, 1993, entitled "Infra-Red Forced Air Dryer 
and Extractor" by Howard C. Secor, Ronald M. Rendleman 
and Paul D. Copenhaver, commonly assigned to the assignee 
of the present invention, Howard W. DeMoore, and licensed 
to Printing Research, Inc. of Dallas, Tex., U.S.A., which 
manufactures and markets the delivery dryer 48 under its 
trademark AIR BLANKET™. 

In the exemplary embodiment shown in FIG. 3, the first 
printing unit 22 has a flexographic printing plate PF 
mounted on the plate cylinder, and therefore neither an 
inking roller train nor a dampening system is required. A 
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fiexographic printing plate PF is also mounted on the plate 
cylinder of the second printing unit 24. The form rollers of 
the inking roller train 52 shown mounted on the second 
printing unit 24 are retracted and locked off to prevent plate 
contact. Fiexographic ink is supplied to the fiexographic 5 
plate PF of the second printing unit 24 by the inking/coating 
apparatus 10. 

A suitable fiexographic printing plate PF is offered by E. 
I. du Pont de Nemours of Wilmington, Del., U.S.A., under 
its trademark CYREL®. Another source is BASF Aktieng- 10 
esellschaft of Ludwigshafen, Germany, which offers a suit- . 
able fiexographic printing plate under its trademark 
NYLOFLEX®. 

The third printing unit 26 as illustrated in FIG. 3 and FIG. 

4 is equipped for lithographic printing and includes an 15 
inking apparatus 50 having an inking roller train 52 arranged 

to transfer ink Q from an ink fountain 54 to a lithographic 
plate P mounted on the plate cylinder 32. This is accom- 
plished by a fountain roller 56 and a ductor roller 57. The 
fountain roller 56 projects into the ink fountain 54, where- 20 
upon its surface picks up ink. The lithographic printing ink 
Q is transferred from the fountain roller 56 to the inking 
roller train 52 by the ductor roller 57. The hiking roller train 
52 supplies ink Q to the image areas of the lithographic 
printing plate P. 25 

The lithographic printing ink Q is transferred from the 
lithographic printing plate P to an ink receptive blanket B 
which is mounted on the blanket cylinder 34. The inked 
image carried on the blanket B is transferred to a substrate 

5 as the substrate is transferred through the nip between the 
blanket cylinder 34 and the impression cylinder 36. 

The inking roller arrangement 52 illustrated in FIG. 3 and 
FIG, 4 is exemplary for use in combination with lithographic 
ink printing plates P. It is understood that a dampening 35 
system 58 having a dampening fluid reservoir DF is coupled 
to the inking roller train 52 (FIG. 4), but is not required for 
waterless or flexographic printing. 

The plate cylinder 32 of printing unit 28 is equipped with 
a waterless printing plate PW. Waterless printing plates are 40 
also referred to as dry planographic printing plates and are 
disclosed in the following U.S. Pat. Nos.: 3,910,187; Reis- 
sue 30,670; U.S. Pat. No. 4,086,093; and U.S. Pat. No. 
4,853,313. Suitable waterless printing plates can be obtained 
from Toray Industries, Inc. of Tokyo, Japan. A dampening 45 
system is not used for waterless printing, and waterless 
(oil-based) printing ink is used. The waterless printing plate 
PW has image areas and non-image areas which are oleo- 
philic/hydrophilic and oleophobic/hydrophobic, respec- 
tively. The waterless printing plate PW is engraved or 50 
etched, with the image areas being recessed with respect to 
the non-image areas. The image area of the waterless 
printing plate PW is rolled-up with the fiexographic or 
aqueous printing ink which is transferred by the applicator 
roller 66. Both aqueous and oil-based inks and coatings are 55 
repelled from the non-image areas, and are retained in the 
image areas. The printing ink or coating is then transferred 
from the image areas to an ink or coating receptive blanket 
B and is printed or coated onto a substrate S. 

For some printing jobs, a flexographic plate PF or a 60 
waterless printing plate PW is mounted over a resilient 
packing such as the blanket B on the blanket cylinder 34, for 
example as indicated by phantom lines in printing unit 22 of 
FIG. 5. An advantage of this alternative embodiment is that 
the waterless plate PW or the flexographic plate PF are 65 
resiliency supported over the blanket cylinder by the under- 
lying blanket B or other resilient packing. The radial deflec- 



tion and give of the resilient blanket B provides uniform, 
positive engagement between the applicator roller 66 and a 
fiexographic plate or waterless plate. 

In that arrangement, a plate is not mounted on the plate 
cylinder 32; instead, a waterless plate PW is mounted on the 
blanket cylinder, and the inked image on the waterless 
printing plate is not offset but is instead transferred directly 
from the waterless printing plate PW to the substrate S. The 
water component of flexographic ink on the freshly printed 
sheet is evaporated by high velocity, hot air dryers and high 
volume heat and moisture extractors so that the freshly 
printed aqueous or flexographic ink is dried before the 
substrate is printed on the next printing unit. 

Referring now to FIG. 2, FIG. 3 and FIG. 9, the inking/ 
coating apparatus 10 is pivotally mounted on the side frames 
14, 15 for rotation about an axis X- The inking/coating 
apparatus 10 includes a frame 60, a hydraulic motor 62, a 
lower gear train 64, an upper gear train 65, an applicator 
roller 66, a sealed doctor blade assembly 68 (FIG. 6), and a 
drip pan DP, all mounted on the frame 60. The external 
peripheral 'surface of the 'applicator roller 66 is wetted by 
contact with liquid coating material or ink contained in a 
reservoir 70. 

The hydraulic motor 62 drives the applicator roller 66 
synchronously with the plate cylinder 32 and the blanket 
cylinder 34 in response to an RPM control signal from the 
press drive (not illustrated) and a feedback signal developed 
by a tachometer 72. While a hydraulic drive motor is 
preferred, other drive means such as an electric drive motor 
or an equivalent can be used. 

When using waterless printing plate systems, the tem- 
perature of the waterless printing ink and of the waterless 
printing plate must be closely controlled for good image 
reproduction. For example, for waterless offset printing with 
TORAY waterless printing plates PW, it is absolutely nec- 
essary to control the waterless printing plate surface and 
waterless ink temperature to a very narrow range, for 
example 24° C. (75° F.) to 27° C. (80° R), 

Referring to FIG. 7, the reservoir 70 is supplied with ink 
or coating which is temperature controlled by a heat 
exchanger 71. The temperature controlled ink or coating 
material is circulated by a positive displacement pump, for 
example a peristaltic pump, through the reservoir 70 and 
heat exchanger 71 from a source 73 through a supply conduit 
75 and a return conduit 77. The heat exchanger 71 cools or 
heats the ink or coating material and maintains the ink or 
coating and the printing plate within the desired narrow 
temperature range. 

According to one aspect of the present invention, aque- 
ous/flexographic ink or coating material is supplied to the 
applicator roller 66, which transfers the aqueous/A exo- 
graphic ink or coating material to the printing plate (FIG. 7), 
which may be a waterless printing plate or a flexographic 
priming plate. When the inking/coating apparatus is used for 
applying aqueous/A exographic ink or coating material to a 
waterless printing plate PW, the inking roller train 52 is not 
required, and is retracted away from the printing plate. 
Because the viscosity of aqueous/flexographic printing ink 
or coating material varies with temperature, it is necessary 
to heat or cool the aqueous/flexographic printing ink or 
coating material to compensate for ambient temperature 
variations to maintain the ink viscosity in a preferred oper- 
ating range. 

For example, the temperature of the printing press can 
vary from around 60° E (15° C.) in the morning, to around 
85° F. (29° C) or more in the afternoon. The viscosity of 
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aqueous/flexographic printing ink or coating material can be 
marginally high when the ambient temperature of the press 
is near 60° F. (15° C.)» and the viscosity can be marginally 
low when the ambient temperature of the press exceeds 85° 
F. (29° C). Consequently, it is desirable to control the 5 
temperature of the aqueous/flexographic printing ink or 
coating material so that it will maintain the surface tem- 
perature of waterless printing plates within the specified 
temperature range. Moreover, the ink/coating material tem- 
perature should be controlled to maintain the tack of the 10 
aqueous/flexographic printing ink or coating material within 
a desired range when the ink or coating material is being 
used in connection with flexographic printing processes. 

The applicator roller 66 is preferably an anilox fluid 
metering roller which transfers measured amounts of print- 35 
ing ink or coating material to a plate or blanket. The surface 
of an anilox roller is engraved with an array of closely 
spaced, shallow depressions referred as "cells". Ink or 
coating from the reservoir 70 flows into the cells as the 
anilox roller turns through the reservoir. The transfer surface 20 
of the anilox-roller is "doctored" (wiped or scraped) by dual 
doctor blades 68A, 68B to remove excess ink or coating 
material. The ink or coating metered by the anilox roller is 
that contained within the cells. The dual doctor blades 68A, 
68B also seal the supply reservoir 70. 25 

The anilox applicator roller 66 is cylindrical and may be 
constructed in various diameters and lengths, containing 
cells of various sizes and shapes. The volumetric capacity of 
an anilox roller is determined by cell size, shape and number 
of cells per unit area. Depending upon the intended appli- 30 
cation, the cell pattern may be fine (many small cells per unit 
area) or coarse (fewer large cells per unit area). 

By supplying the ink or coating material through the 
inking/coating apparatus 10, more ink or coating material 75 
can be applied to the sheet S as compared with the inking 
roller train of a lithographic printing unit. Moreover, color 
intensity is stronger and more brilliant because the aqueous 
or flexographic ink or coating material is applied at a much 
heavier film thickness or weight than can be applied by the ^ 
lithographic process, and the aqueous or flexographic colors 
are not diluted by dampening solution. 

Preferably, the sealed doctor blade assembly 68 is con- 
structed as described in U.S. Pat. No. 5,176,077 to Howard 
W. DeMoore, co-inventor and assignee, which is incorpo- 45 
rated herein by reference. An advantage of using a sealed 
reservoir is that fast drying ink or coating material can be 
used. Fast drying ink or coating material can be used in an 
open fountain 53 (see FIG. 8); however, open air exposure 
causes the water and solvents in the fast-drying ink or 5 q 
coating material to evaporate faster, thus causing the ink or 
coating material to dry prematurely and change viscosity. 
Moreover, an open fountain emits unwanted odors into the 
press room. When the sealed doctor blade assembly is 
utilized, the pump (FIG. 7) which circulates ink or coating 55 
material to the doctor blade head is preferably a peristaltic 
pump, which does not inject air into the feeder lines which 
supply the ink or coating reservoir 70 and helps to prevent 
the formation of air bubbles and foam within the ink or 
coating material. 60 

An inking/coating apparatus 10 having an alternative 
applicator roller arrangement is illustrated in FIGS. 10-13. 
In this arrangement, the engraved metering surface of the 
anilox applicator rollers 66, 67 are partitioned by smooth 
seal surfaces 66C which separates a first engraved peripheral 65 
surface portion 66A from a second engraved peripheral 
surface portion 66B. Likewise, smooth seal surfaces 66D, 
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66E are formed on the opposite end portions of the appli- 
cator roller 66 for engaging end seals 134, 136 (FIG. 12) of 
the doctor blade reservoir. The upper applicator roller 67 has 
engraved anilox metering surfaces 67A and 67B which are 
separated by a smooth seal band 67C. 

Referring now to FIG. 12 and FIG. 13, the reservoir 70 of 
the doctor blade head 68 is partitioned by a curved seal 
element 130 to form two separate chambers 70A, 70B, The 
seal element 130 is secured to the doctor blade head within 
an annular groove 132. The seal element 130 is preferably 
made of polyurethane foam or other durable, resilient foam 
material. The seal element 130 is engaged by the seal band 
66, thus forming a rotary seal which blocks the leakage of 
ink or coating material from one reservoir chamber into the 
other reservoir chamber. Moreover, the seal band provides 
an unprinted or uncoated area which separates the printed or 
coated areas from each other, which is needed for work and 
turn printing jobs or other printing jobs which print two or 
more separate images onto the same substrate. 

Another advantage of the split applicator roller embodi- 
' ment is that it enables two or more flexographic inks or 
coating materials to be printed simultaneously within the 
same lithographic printing unit. That is, the reservoir cham- 
bers 70A, 70B of the upper doctor blade assembly can be 
supplied with gold ink and silver ink, for example, while the 
reservoir chambers 70A, 70B of the lower doctor blade 
assembly can be supplied with inks of two additional colors, 
for example opaque white ink and blue ink. This permits the 
opaque white ink to be overprinted with the gold ink, and the 
blue ink to be overprinted with the silver ink on the same 
printing unit on any lithographic press. 

Moreover, a catalyst can be used in the upper doctor blade 
reservoir and a reactive ink or coating material can be used 
in the lower doctor blade reservoir. This can provide various 
effects, for example improved chemical resistance and 
higher gloss levels. 

The split applicator roller sections 67 A, 67B in the upper 
cradle position can be used for applying two separate inks or 
coating materials simultaneously, for example flexographic, 
aqueous and ultra-violet curable inks or coating materials, to 
separate surface areas of the plate, while the lower applicator 
roller sections 66A, 66B can apply an initiator layer and a 
micro-encapsulated layer simultaneously to separate blanket 
surface areas. Optionally, the metering surface portions 66A, 
66B can be provided with different cell metering capacities 
for providing different printing effects which are being 
printed simultaneously. For example, the screen line count 
on one half-section of an anilox applicator roller is prefer- 
ably in the range of 200-600 lines per inch (79-236 lines per 
cm) for half-tone images, and the screen line count of the 
other half-section is preferably in the range of 100-300 lines 
per inch (39-118 lines per cm) for overall coverage, high 
weight applications such as opaque white. This split arrange- 
ment in combination with dual applicator rollers is particu- 
larly advantageous when used in connection with "work and 
turn" printing jobs. 

Referring again to FIG. 8, instead of using the sealed 
doctor blade reservoir assembly 68 as shown in FIG. 6, an 
open fountain assembly 69 is provided by the fountain pan 
53 which contains a volume of liquid ink Q or coating 
material. The liquid ink or coating material is transferred to 
the applicator roller 66 by a pan roller 55 which turns in 
contact with ink Q or coating material in the fountain pan. 
If a split applicator roller is used, the pan roller 55 is also 
split, and the pan is divided into two pan sections 53A, 53B 
by a separator plate 53P, as shown in FIG. 16. 
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In the alternative embodiment of FIG. 16, the pan roller 
55 is divided into two pan roller sections 55A, 55B by a 
centrally located, annular groove 59. The separator plate 53P 
is received within and centrally aligned with the groove 59, 
but does not touch the adjoining roller faces. By this 
arrangement, two or more inks or coating materials Ql, Q2 
are contained within the open pan sections 55A, 55B for 
transfer by the split pan roller sections 53A, 53B, respec- 
tively. This permits two or more fiexographic inks or coating 
materials to be transferred to two separate image areas on the 
plate or on the blanket of the same printing unit This 
arrangement is particularly advantageous for work and turn 
printing jobs or other printing jobs which print two or more 
separate images onto the same substrate. 

The frame 60 of the inking/coating apparatus 10 includes 
side support members 74, 76 which support the applicator 
roller 66, gear train 64, gear train 65, doctor blade assembly 
68 and the drive motor 62. The applicator roller 66 is 
mounted on stub shafts 63A, 63B which are supported at 
opposite ends on a lower cradle assembly 100 formed by a 
pair of side support members 78, 80'which have sockets 79, 
81 and retainer caps 101, 103. The stub shafts are received 
in roller bearings 105, 107 which permit free rotation of the 
applicator roller 66 about its longitudinal axis Al (axis A2 
in the upper cradle). The retainer caps 101, 103 hold the stub 
shafts 63A, 63B and bearings 105, 107 in the sockets 79, 81 
and hold the applicator roller 66 in parallel alignment with 
the pivot axis X. 

The side support members 74, 76 also have an upper 
cradle assembly 102 formed by a pair of side support 
members 82, 84 which are vertically spaced with respect to 
the lower side plates 78, 80. Each cradle 100, 102 has a pair 
of sockets 79, 81 and 83, 85, respectively, for holding an 
applicator roller 66, 67 for spot coating or inking engage- ^ 
ment with the printing plate P on the plate cylinder 32 (FIG. J 
4) or with a printing plate P or a blanket B on the blanket 
cylinder 34. 

Preferably, the applicator roller 67 (FIG. 8, FIG. 9) the 
upper cradle (plate) position is an anilox roller having a ^ 
resilient transfer surface. In the dual cradle arrangement as 
shown in FIG. 2, the press operator can quickly change from 
blanket inking/coating to plate inking/coating within min- 
utes, since it is only necessary to release, remove and 
reposition or replace the applicator roller 66. 

The capability to simultaneously print in the fiexographic 
mode, the aqueous mode, the waterless mode, or the litho- 
graphic mode on different printing units of the same litho- 
graphic press and to print or coat from either the plate 
position or the blanket position on any one of the printing 
units is referred to herein as the LITHOFLEX™ printing 
process or system. LITHOFLEX™ is a trademark of Print- 
ing Research, Inc. of Dallas, Tex., U.S.A., exclusive licensee 
of the present invention. 

Referring now to FIG. 14, an inking/coating apparatus 10 55 
having an inking/coating assembly 109 of an alternative 
design is installed in the upper cradle position for applying 
ink and/or coating material to a plate P on the plate cylinder 
32. According to this alternative embodiment, an applicator 
roller 67R having a resilient transfer surface is coupled to an 
anilox fluid metering roller which transfers measured 
amounts of printing ink or coating material to the plate P. 
The anilox roller 111 has a transfer surface constructed of 
metal, ceramic or composite material which is engraved with 
cells. The resilient applicator roller 67R is interposed in 
transfer engagement with the plate P and the metering 
surface of the anilox roller 111. The resilient transfer surface 



45 



50 



60 



65 



of the applicator roller 67R provides uniform, positive 
engagement with the plate. 

Referring now to FIG. 17, an inking/coating apparatus 10 
having an alternative inking/coating assembly 113 is 
installed in the lower cradle assembly 100 for applying 
fiexographic or aqueous ink and/or coating material Q to a 
plate or blanket mounted on the blanket cylinder 34. Instead 
of using the sealed, dual doctor blade reservoir assembly 68 
as shown in FIG. 6, an open, single doctor blade anilox roller 
assembly 113 is supplied with liquid ink Q or coating 
material contained in an open fountain pan 117. The liquid 
ink or coating material Q is transferred to the engraved 
transfer surface of the anilox roller 66 as it turns in the 
fountain pan 117. Excess ink or coating material Q is 
removed from* the engraved transfer surface by a single 
doctor blade 68B. The liquid ink or coating material Q is 
pumped from an off-press source, for example the drum 73 
shown in FIG. 17, through a supply conduit 119 into the 
fountain pan 117 by a pump 120. 

For overall inking or coating jobs, the metering transfer 
surface of the anilox roller 66 extends over its entire 
peripheral surface. However, for certain printing jobs which 
print two or more separate images onto the same substrate, 
for example work and turn printing jobs, the metering 
transfer surface of the anilox applicator roller 66 is parti- 
tioned by a centrally located, annular undercut groove 66C 
which separates first and second metering transfer surfaces 
66A, 66B as shown in FIG. 11 and FIG. 18. 

The single doctor blade 68B has an edge 68E which wipes 
simultaneously against the split metering transfer surfaces 
66A, 66B. In this single blade, split anilox roller embodi- 
ment 113, it is necessary to provide dual supply sources, for 
example drums 73A, 73B, dual supply lines 119A T 119B t 
and dual pumps 120A, 120B. Moreover, the fountain pan 
117 is also split, and the pan 117 is divided into two pan 
sections 117A, 117B by a separator plate 121, as shown in 
FIG. 18. The separator plate 121 is centrally aligned with the 
undercut groove 66C, but does not touch the adjoining roller 
faces. 

Although the single blade, split anilox applicator roller 
assembly 113 is shown mounted in the lower cradle position 
(FIG. 17), it should be understood that the single blade, split 
anilox applicator roller assembly 113 can be mounted and 
used in the upper cradle position, as well. 

According to another aspect of the present invention, the 
inking/coating apparatus 10 is pivotally coupled on horizon- 
tal pivot pins 88P, 90P which allows the single head, dual 
cradle inking/coating apparatus 10 to be mounted on any 
lithographic printing unit, Referring to FIG. 9, the horizontal 
pivot pins 88P, 90P are mounted within the traditional 
dampener space 29 of the printing unit and are secured to the 
press side frames 14, 15, respectively. Preferably, the pivot 
support pins 88P, 90P are secured to the press side frames by 
a threaded fastener. The pivot support pins are received 
within circular openings 88, 90 which intersect the side 
support members 74, 76 of the inking/coating apparatus 10. 
The horizontal support pins 88P, 90P are disposed in parallel 
alignment with rotational axis X and with the plate cylinder 
and blanket cylinder, and are in longitudinal alignment with 
each other. 

Preferably, the pivot pins 88P, 90P are located in the 
dampener space 29 so that the rotational axes Al, A2 of the 
applicator rollers 66, 67 are elevated with respect to the nip 
contact points Nl, N2. By that arrangement, the transfer 
point between the applicator roller 66 and a blanket on the 
blanket cylinder 34 (as shown in FIG. 8) and the transfer 
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point between the applicator roller 66 and a plate on the plate 
cylinder 32 (as shown in FIG. 5) are above the radius lines 
Rl, R2 of the plate cylinder and the blanket cylinder, 
respectively. This permits the inking/coating apparatus 10 to 
move clockwise to retract the applicator roller 66 to an 
off-impression position relative to the blanket cylinder in 
response to a single extension stroke of the power actuator 
arms 104A, 106A. Similarly, the applicator roller 66 is 
moved counterclockwise to the on-impression operative 
position as shown in FIGS. 4, 5, 6 and 8 by a single 
retraction stroke of the actuator arms 104A, 106A, respec- 
tively. 

Preferably, the pivot pins are made of steel and the side 
support members are made of aluminum, with the steel pivot 
pins and the aluminum collar portion bordering the circular 
openings 88, 90 forming a low friction journal. By this 
arrangement, the inking/coating apparatus 10 is freely rotat- 
able clockwise and counterclockwise with, respect to the 
pivot pins 88P, 90P. Typically, the arc length of rotation is 
approximately 60 mils (about L5 mm). Consequently, the 
inking/coating apparatus 10 is almost totally enclosed within 
the dampener space, 29 of the printing , unit in the on-, 
impression position and in the off-impression position. 

The cradle assemblies 100 and 102 position the applicator 
roller 66 in inking/coating alignment with the plate cylinder 
or blanket cylinder, respectively, when the inking/coating 
apparatus 10 is extended to the operative (on-impression) 
position. Moreover, because the inking/coating apparatus 10 
is installed within the dampener space 29, it is capable of 
freely rotating through a small arc while extending and 
retracting without being obstructed by the press side frames 
or other parts of the printing press. This makes it possible to 
install the inking/coating apparatus 10 on any lithographic 
printing unit. Moreover, because of its internal mounting 
position within the dampener space 29, the projection of the 
inking/coating apparatus 10 into the space between printing 
units is minimal. This assures unrestricted operator access to 
the printing unit when the applicator head is in the operative 
(on-impression) and retracted (off-impression) positions. 

As shown in FIG. 4 and FIG. 5, movement of the 
inking/coating apparatus 10 is counterclockwise from the 
retracted (off-impression) position to the operative (on- 
impression) position. 

Although the dampener side installation is preferred, the 
inking/coating apparatus 10 can be adapted for operation on 
the delivery side of the printing unit, with the inking/coating 
apparatus being movable from a retracted (off-impression) 
position to an on-impression position for engagement of the 
applicator roller with either a plate on the plate cylinder or 
a blanket on the blanket cylinder on the delivery side 25 of 
the printing unit. 

Movement of the inking/coating apparatus 10 to the 
operative (on-impression) position is produced by power 
actuators, preferably double acting pneumatic cylinders 104, 
106 which have extendable/retractable power transfer arms 
104A, 106A, respectively. The first pneumatic cylinder 104 
is pivotally coupled to the press frame 14 by a pivot pin 108, 
and the second pneumatic cylinder 106 is pivotally coupled 
to the press frame 15 by a pivot pin 110. In response to 
selective actuation of the pneumatic cylinders 104, 106, the 
power transfer arms 104A, 106A are extended or retracted. 
The power transfer arm 104A is pivotally coupled to the side 
support member 74 by a pivot pin 112. Likewise, the power 
transfer arm 106A is pivotally coupled to the side support 
member 76 by a pivot pin 114. 

As the power arms extend, the inking/coating apparatus 
10 is rotated clockwise on the pivot pins 88P, 90P, thus 
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moving the applicator roller 66 to the off-impression posi- 
tion. As the power arms retract, the inking/coater apparatus 
60 is rotated counterclockwise on the pivot pins 88P, 90P, 
thus moving the applicator roller 66 to the on-impression 
position. The torque applied by the pneumatic actuators is 
transmitted to the inking/coating apparatus 10 through the 
pivot pin 112 and pivot pin 114. 

Fine adjustment of the on-impression position of the 
applicator roller relative to the plate cylinder or the blanket 
cylinder, and of the pressure of roller engagement, is pro- 
vided by an adjustable stop assembly 115. The adjustable 
stop assembly 115 has a threaded bolt 116 which is eng- 
agable with a bell crank 118. The bell crank 118 is pivotally 
coupled to the side support member 74 on a pin 120. One 
end of the bell crank 118 is engagable by the threaded bolt 
116, and a cam roller 122 is mounted for rotation on its 
opposite end. The striking point of engagement is adjusted 
by rotation of the bolt 116 so that the applicator roller 66 is 
properly positioned for inking/coating engagement with the 
plate P or blanket B and provides the desired amount of 
inking/coating pressure when the inking/coating assembly 
60 is moved to the operative position.* 

This arrangement permits the in-line inking/coating appa- 
ratus to operate effectively without encroaching in the 
interunit space between any adjacent printing units, and 
without blocking or obstructing access to the cylinders of the 
printing units when the inking/coating apparatus is in the 
extended (off-impression) position or retracted (on-impres- 
sion) position. Moreover, when the in-line inking/coating 
apparatus is in the retracted position, the doctor blade 
reservoir and coating circulation lines can be drained and 
flushed automatically while the printing press is mnning as 
well as when the press has been stopped for change-over 
from one job to another or from one type of ink or coating 
to another. 

Substrates which are printed or coated with aqueous 
flexographic printing inks require high velocity hot air for 
drying. When printing a flexographic ink such as opaque 
white or metallic gold, it is always necessary to dry the 
printed substrates between printing units before overprinting 
them According to the present invention, the water com- 
ponent on the surface of the freshly printed or coated 
substrate S is evaporated and dried by high velocity, hot air 
interunit dryer and high volume heat and moisture extractor 
units 124, 126 and 128, as shown in FIG. 2, FIG. 4 and FIG. 
5, The dryer/extractor units 124, 126 and 128 are oriented to 
direct high velocity heated air onto the freshly printed/ 
coated substrates as they are transferred by the impression 
cylinder 36 and the intermediate transfer drum 40 of one 
printing unit and to another transfer cylinder 30 and to the 
impression cylinder 36 of the next printing unit. By that 
arrangement, the freshly printed flexographic ink or coating 
material is dried before the substrate S is overprinted by the 
next printing unit. 

The high velocity, hot air dryer and high performance heat 
and moisture extractor units 124, 126 and 128 utilize high 
velocity air jets which scrub and break-up the moist air layer 
which clings to the surface of each freshly printed or coated 
sheet or web. Within each dryer, high velocity air is heated 
as it flows across a resistance heating element within an air 
delivery baffle rube. High velocity jets of hot air are dis- 
charged through multiple airflow apertures into an exposure 
zone Z (FIG. 4 and FIG. 5) and onto the freshly printed/ 
coated sheet S as it is transferred by the impression cylinder 
36 and transfer drum 40, respectively. 

Each dryer assembly includes a pair of air delivery dryer 
heads 124D, 126D and 128D which are arranged in spaced, 
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side-by-side relationship. The high velocity, hot air dryer 
and high performance heat and moisture extractor units 124, 
126 and 128 are preferably constructed as disclosed in 
co-pending U.S. patent application Ser. No. 08/132,584, 
filed Oct. 6, 1993, entitled "High Velocity Hot Air Dryer", 5 
to Howard W. DeMoore, co-inventor and assignee of the 
present invention, and which is incorporated herein by 
reference, and which is marketed by Printing Research, Inc. 
of Dallas, Tex., U.S.A., under its trademark SUPER BLUE 
HV™. 10 

The hot moisture-laden air displaced from the surface of 
each printed or coated sheet is extracted from the dryer 
exposure zone 2 and exhausted from the printing unit by the 
high volume extractors 124, 126 and 128. Each extractor 
head includes an extractor manifold 124E, 126E and 128E 15 
coupled to the dryer heads 124D, 126D and 128D and draws 
the moisture, volatiles, odors and hot air through a longitu- 
dinal air gap G between the dryer heads. Best results are 
obtained when extraction is performed simultaneously with 
drying. Preferably, an extractor is closely coupled to the 20 
exposure zone Z at each dryer-location as shown in FIG. 4. 
Extractor heads 124E, 126E and 128E are mounted on the 
- dryer heads 124D, 126D and 128D, respectively, with the 
longitudinal extractor air gap G facing directly into the 
exposure zone Z. According to this arrangement, each 25 
printed or coated sheet is dried before it is printed on the next 
printing unit 

The aqueous water-based inks used in flexographic print- 
ing evaporate at a relatively moderate temperature provided 
by the interunit high velocity hot air dryers/extractors 124, 30 
126 and 128. Sharpness and print quality are substantially 
improved since the flexographic ink or coating material is 
dried before it is overprinted on the next printing unit. Since 
the freshly printed flexographic ink is dry, dot gain is 
substantially reduced and back-trapping on the blanket of 35 
the next printing unit is virtually eliminated. This interunit 
drying/extracting arrangement makes it possible to print 
flexographic inks such as metallic ink and opaque white ink 
on the first printing unit, and then dry-trap and overprint on ■ 
the second and subsequent printing units. 40 

Moreover, this arrangement permits the first printing unit 
22 to be used as a coater in which a flexographic, aqueous 
or UV-curable coating material is applied to the lowest grade 
substrate such as recycled paper, cardboard, plastic and the ^ 
like, to trap and seal-in lint, dust, spray powder and other 
debris and provide a smoother, more durable printing sur- 
face which can be overprinted on the next printing unit, 

A first down (primer) aqueous coating layer seals-in the 
surface of a low grade, rough substrate, for example, re- 50 
cycled paper or plastic, and improves overprinted dot defi- 
nition and provides better ink lay-down while preventing 
strike-through and show-through. A flexographic UV-cur- 
able coating material can then be applied downstream over 
the primer coating, thus producing higher coating gloss. 55 

Preferably, the applicator roller 66 is constructed of 
composite carbon fiber material, metal or ceramic coated 
metal when it is used for applying ink or coating material to 
the blanket B or other resilient material on the blanket 
cylinder 34. When the applicator roller 66 is applied to the so 
plate, it is preferably constructed as an anilox roller having 
a resilient, compressible transfer surface. Suitable resilient 
roller surface materials include Buna N synthetic rubber and 
EPDM (terpolymer elastomer). 

It has been demonstrated in prototype testing that the 65 
inking/coating apparatus 10 can apply a wide range of ink 
and coating types, including fluorescent (Day Glo), pearl- 
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escent, metallics (gold, silver and other metals), glitter, 
scratch and sniff (micro-encapsulated fragrance), scratch 
and reveal, luminous, pressure- sensitive adhesives and the 
like, as well as UV-curable and aqueous coatings. 

With the dampener assembly removed from the printing 
unit, the inking/coating apparatus 10 can easily be installed 
in the dampener space for selectively applying flexographic 
inks and/or coatings to a flexographic or waterless printing 
plate or to the blanket. Moreover, overprinting of the flexo- 
graphic inks and coatings can be performed on the next 
printing unit since the flexographic inks and/or coatings are 
dried by the high velocity, hot air interunit dryer and high 
volume heat and moisture extractor assembly of the present 
invention. 

The flexographic inks and coatings as used in the present 
invention contain colored pigments and/or soluble dyes, 
binders which fix the pigments onto the surface of the 
substrate, waxes, defoamers, thickeners and solvents. Aque- 
ous printing inks predominantly contain water as a diluent 
and/or vehicle. The thickeners which are preferred include 
algonates, starch, cellulose and its' derivatives; for example 
cellulose esters or cellulose ethers and the like. Coloring 
agents including organic as well as inorganic pigments may 
be derived from dyes which are insoluble in water and 
solvents. Suitable binders include acrylates and/or polyvi- 
nylchloride. ■ 

When metallic inks are printed, the cells of the anilox 
roller must be appropriately sized to prevent the metal 
particles from getting stuck within the cells. For example, 
for metallic gold ink, the anilox roller should have a screen 
line count in the range of 175-300 lines per inch (68-118 
lines per cm). Preferably, in order to keep the anilox roller 
cells clear, the doctor blade assembly 68 is equipped with a 
bristle brush BR (FIG. 14) as set forth in U.S. Pat. No. 
5,425,809 to Steven M. Person, assigned to Howard W. 
DeMoore, and licensed to Printing Research, Inc. of Dallas, 
Tex., U.S.A., which is incorporated herein by reference. 

The inking/coating apparatus 10 can also apply UV- 
curable inks and coatings. If UV-curable inks and coatings 
are utilized, ultra-violet dryers/extractors are installed adja- 
cent to the high velocity hot air dryer/extractor units 124, 
126 and 128, respectively. 

It will be appreciated that the LITHOFLEX™ printing 
process described herein makes it possible to selectively 
operate a printing unit of a press in the lithographic printing 
mode while simultaneously operating another printing unit 
of the same press in either the flexographic printing mode or 
in the waterless printing mode, while also providing the 
capability to print or coat, separately or simultaneously, 
from either the plate position or the blanket position. The 
dual cradle support arrangement of the present invention 
makes it possible to quickly change over from inking/ 
coating on the blanket cylinder position to inking/coating on 
the plate cylinder position with minimum press down-time, 
since it is only necessary to remove and reposition or replace 
the applicator roller 66 while the inking/coating apparatus 
10 is in the retracted position. It is only necessary to remove 
four cap screws, lift the applicator roller 66 from the cradle, 
and reposition it in the other cradle. All of this can be 
accomplished in a few minutes, without removing the ink- 
ing/coating apparatus 10 from the press. 

It is possible to spot coat or overall coat from the plate 
position or from the blanket position with flexographic inks 
or coatings on one printing unit and then spot coat or overall 
coat with UV-curable inks or coatings from the plate posi- 
tion or from the blanket position on another printing unit 
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during the same press run. Moreover, the press operator can 
spot or overall coat from the plate for one job, and then spot 
and/or overall coat from the blanket on the next job. 

The positioning of the applicator roller relative to the 
plate or blanket is repeatable to a predetermined preset 5 
operative position. Consequently, only minor printing unit 
modifications or alterations may be required for the 
LITHOFLEX™ process. Although automatic extension and 
retraction have been described in connection with the exem- 
plary embodiment, extension to the operative (on-impres- l0 
sion) position and retraction to a non-operative (off-impres- 
sion) position can be carried out manually, if desired. In the 
manual embodiment, it is necessary to latch the inking/ 
coating apparatus 10 to the press side frames 14, 15 in the 
operative (on-impression) position, and to mechanically 
prop the inking/coating apparatus in the off-impression 
(retracted) position. 

Referring again to FIG. 8, an applicator roller 66 is 
mounted on the lower cradle assembly 100 by side support 
members 78, 80, and a second applicator roller 66 is 
mounted on the upper cradle assembly 102 by side support 
members 82, 84:According to this 'arrangement, the inkingA ■ - ■ 
coating apparatus 10 can apply printing ink and/or coating 
material to a plate on the plate cylinder, while simulta- 
neously applying printing ink and/or coating material to a 
plate or a blanket on the blanket cylinder of the same 25 
printing unit. When the same color ink is used by the upper 
and lower applicator rollers from the plate position and from 
the blanket position simultaneously on the same printing 
unit, a "double bump" or double inking films or coating 
layers are applied to the substrate S during a single pass of 30 
the substrate through the printing unit. The tack of the two 
inks or coating materials must be compatible for good 
transfer during the double bump. Moreover, the inking/ 
coating apparatus 10 can be used for supplying ink or 
coating material to the blanket cylinder of a rotary offset web 35 
press, or to the blanket of a dedicated coating unit. 

According to conventional bronzing techniques, a metal- 
lic (bronze) powder is applied off-line to previously printed 
substrate which produces a grainy, textured finish or appear- 
ance. The on-line application of bronze material by conven- 40 
tional flexographic or lithographic printing will only pro- 
duce a smooth, continuous appearance. However, a grainy, 
textured finish is preferred for highest quality printing 
which, prior to the present invention, could only be pro- 
duced by off-line methods. 45 

Referring now to FIG. 14 and FIG. 15, metallic ink or 
coating material is applied on-line to the substrate S by 
simultaneous operation of the upper and lower applicator 
rollers 67R, 66 to produce an uneven surface finish having 
a bronze-like textured or grainy appearance. According to 50 
the simulated bronzing method of the present invention, the 
flexographic bronze ink is applied simultaneously to the 
plate and to the blanket by the dual cradle inking/coating 
apparatus 10 as shown in FIG. 14. A resilient applicator 
roller 67R is mounted in the upper cradle 102, and an anilox 55 
applicator roller 66 is mounted on the lower cradle 100. The 
rollers are supplied from separate doctor blade reservoirs 70. 
The doctor blade reservoir 70 in the upper cradle position 
supplies bronze ink or coating material having relatively 
coarse, metallic particles 140 dispersed in aqueous or flexo- 60 
graphic ink. The coarse particle ink or coating material is 
applied to the plate P by the resilient applicator roller 67R 
in the upper cradle position 102. At the same time, flexo- 
graphic and/or bronze ink or coating material having rela- 
tively fine, metallic particles 142 is transferred to the blanket 65 
B by the anilox roller 66 which is mounted on the lower 
cradle 100. 
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The metering surfaces of the upper and lower applicator 
rollers have different cell sizes and volumetric capacities 
which accommodate the coarse and fine metallic particles. 
For example, the anilox roller 111 mounted in the upper 
cradle position 102 which transfers the coarse metallic 
particles 140 preferably has a screen line count in the range 
of 100-300 lines per inch (39-118 lines per cm), and the 
metering surface of the anilox roller 66 mounted on the 
lower cradle 100 which transfers the relatively fine metallic 
particles 142 preferably has a screen line count in the range 
of 200-600 lines per inch (79-236 lines per cm). 

After transfer from the plate to the blanket, the fine 
metallic particles 142 form a layer over the coarse metallic 
particles 140. As both bronze layers are offset onto the 
substrate S, the layer of fine metallic particles 142 is printed 
onto the substrate S with the top layer of coarse metallic 
particles 140 providing a textured, grainy appearance. The 
fine metallic particles 142 cover the substrate which would 
otherwise be visible in the gaps between the coarse metallic 
particles 140. The combination of the coarse particle layer 
over the fine particle layer thus provides a textured, bronzed- 
like finish and appearance. 

Particulate materials other than metal can be used for 
producing a textured finish. For example, coarse and fine 
particles of metallized plastic (glitter), mica particles (pearl- 
escent) and the like, can be substituted for the metallic 
particles for producing unlimited surface variations, appear- 
ances and effects. All of the particulate material, including 
the metallic particles, are preferably in solid, flat platelet 
form, and have a size dimension suitable for application by 
an anilox applicator roller. Other particulate or granular 
material, for example stone grit having irregular form and 
size, can be used to good advantage. 

Solid metal particles in platelet form, which are good 
reflectors of light, are preferred for producing the bronzed- 
like appearance and effect. However, various textured fin- 
ishes, which could have light-reflective properties, can be 
produced by using granular materials such as stone grit. 
Most commonly used metals include copper, zinc and alu- 
minum. Other ductile metals can be used, if desired. More- 
over, the coarse and fine particles need not be made of the 
same particulate material. Various effects and textured 
appearances can be produced by utilizing diverse particulate 
materials for the coarse particles and the fine particles, 
respectively. Further, either fine or coarse particle ink or 
coating material can be printed from the upper cradle 
position, and either fine or coarse particle ink or coating 
material can be printed from the lower cradle position, 
depending on the special or surface finish that is desired. 

- It will be appreciated that the last printing unit 28 can be 
configured for additional inking/coating capabilities which 
include lithographic, waterless, aqueous and flexographic 
processes. Various substrate surface effects (for example 
double bump or triple bump inking/coating or bronzing) can 
be performed on the last printing unit. For triple bump 
inking/coating, the last printing unit 28 is equipped with an 
auxiliary in-line inking or coating apparatus 97 as shown in 
FIG. 3 and FIG. 4. The in-line inking or coating apparatus 
97 allows the application of yet another film of ink or a 
protective or decorative layer of coating material over any 
freshly printed or coated surface effects or special treat- 
ments, thereby producing a triple bump. The triple bump is 
achieved by applying a third film of ink or layer of coating 
material over the freshly printed or coated double bump 
simultaneously while the substrate is on the impression 
cylinder of the last printing unit 

When the in-line inking/coating apparatus 97 is installed, 
it is necessary to remove the SUPER BLUE® flexible 
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covering from the delivery cylinder 42, and it is also 
necessary to modify or convert the delivery cylinder 42 for 
inking/coating service by mounting a plate or blanket B on 
the delivery cylinder 42, as shown in FIG. 3 and FIG. 4. 
Packing material is placed under the plate or blanket B, 5 
thereby packing the plate or blanket B at the correct packed- 
to-print radial clearance so that ink or coating material will 
be printed or coated onto the freshly printed substrate S as 
it transfers through the nip between the plate or blanket B on 
the converted delivery cylinder 42 and the last impression 
cylinder 36. According to this arrangement, a freshly printed 
or coated substrate is overprinted or overcoated with a third 
film or layer of ink or coating material simultaneously while 
a second film or layer of ink or coating material is being 
over-printed or over-coated on the last impression cylinder 
36. 15 

The auxiliary inking/coating apparatus 97 and the con- 
verted or modified delivery cylinder 42 are mounted on the 
delivery drive shaft 43. The inking/coating apparatus 97 
includes an applicator roller, preferably an anilox applicator 
roller 97A, for supplying ink or coating material to a plate 20 
or blanket B on the modified or converted delivery cylinder 
42. The in-line inking/coating apparatus 97 and the modified 
or converted delivery cylinder 42 are preferably constructed 
as described in U.S. Pat. No. 5,176,077 to Howard W. 
DeMoore (co-inventor and assignee), which is hereby incor- 25 
porated by reference. The in-line inking/coating apparatus 
97 is manufactured and sold by Printing Research, Inc. of 
Dallas, Tex., U.S.A., under its trademark SUPER BLUE EZ 
COATER™. 

After the delivery cylinder 42 has been modified or 
converted for inking/coating ■ service, and because of the 
reduced nip clearance imposed by the plate or blanket B, the 
modified delivery cylinder 42 can no longer perform its 
original function of guiding and transferring the freshly 
printed or coated substrate. Instead, the modified or con- 
verted delivery cylinder 42 functions as a part of the 
inking/coating apparatus 97 by printing or coating a third 
down film of ink or layer of coating material onto the freshly 
printed or coated substrate as it is simultaneously printed or 
coated on the last impression cylinder 36. Moreover, the 
mutual tack between the second down ink film or coating 
layer and the third down ink film or coating layer causes the 
overprinted or overcoated substrate to cling to the plate or 
blanket, thus opposing or resisting separation of the sub- 
strate from the plate or blanket 

To remedy this problem, a vacuum-assisted transfer appa- 
ratus 99 is mounted adjacent the modified or converted 
delivery cylinder 42 as shown in FIG. 3 and FIG. 4. Another 
purpose of the vacuum-assisted transfer apparatus 99 is to 
separate the freshly overprinted or overcoated triple bump 
substrate from the plate or blanket B as the substrate 
transfers through the nip. The vacuum-assisted transfer 
apparatus 99 produces a pressure differential across the 
freshly overprinted or overcoated substrate as it transfers 
through the nip, thus producing a separation force onto the 
substrate and providing a clean separation from the plate or 
blanket B. 

The vacuum-assisted transfer apparatus 99 is preferably 
constructed as described in U.S. Pat. Nos. 5,113,255; 5,127, 
329; 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to 
Howard W. DeMoore, co-inventor, which are incorporated 
herein by reference. The vacuum-assisted transfer apparatus 
99 is manufactured and sold by Printing Research, Inc. of 
Dallas, Tex., U.S.A. under its trademark BACVAC™. 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 
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changes, substitutions and alterations can be made herein 
without departing from the spirit and scope of the present 
invention as defined by the appended claims. 
What is claimed is: 

1. A rotary offset printing press of the type including first 
and second printing units, the first printing unit comprising: 
a plate cylinder having a fiexographic printing plate 
mounted thereon; 

a blanket cylinder having a blanket disposed in ink or 
coating transfer engagement with the fiexographic 
printing plate for receiving aqueous or fiexographic 
printing ink or coating material from the fiexographic 
printing plate; 

an impression cylinder disposed adjacent the blanket 
cylinder thereby forming a nip between the blanket and 
the impression cylinder whereby the aqueous or fiexo- 
graphic printing ink or coating material can be trans- 
ferred from the blanket to a substrate as die substrate is 
transferred through the nip; 
inking/coating apparatus movably coupled to the first 
printing unit for movement to an on-impression opera- * 
live position and to an off-impression retracted posi- 
tion; 

the inking/coating apparatus including container means 
for containing a volume of aqueous or fiexographic ink 
or coating material, and at least one applicator roller 
coupled to the container means for applying aqueous or 
fiexographic ink or coating material to the fiexographic 
printing plate or to the blanket when the inking/coating 
apparatus is in the on-impression operative position; 
the container means having a partition dividing the con- 
tainer means thereby defining a first container region 
and a second container region; 
the at least one applicator roller having first and second 
transfer surfaces and means separating the first and 
second transfer surfaces; and, 
the first and second transfer surfaces of the at least one 
applicator roller being disposed within the first and 
second container regions for rolling contact with aque- 
ous or fiexographic printing ink or coating material 
contained within the first and second container regions, 
respectively. 

2. A rotary offset printing press as defined in claim 1, 
wherein: 

said separating means is an annular seal element disposed 

on the applicator roller, and, 
the partition is disposed in sealing engagement against the 
annular seal element of the applicator roller. 

3. A rotary offset printing press as defined in claim 1, 
wherein: 

said container means is an open fountain pan; 
said separating means is an annular groove intersecting 
the applicator roller thereby separating the first and 
second transfer surfaces; and, 
the partition is a separator plate mounted on the fountain 
pan between the first and second container regions and 
disposed in the annular groove. 

4. A rotary offset printing press as defined in claim 1, ' 
including sheet feeding means coupled to the first printing 
unit for consecutively feeding substrates in sheet form into 
the first printing unit. 

5. A rotary offset printing press as defined in claim 1, 
including web feeding means coupled to the first printing 
unit for continuously feeding a substrate in continuous web 
form into the first printing unit. 
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6. A rotary offset printing press as defined in claim 1, 
wherein: 

said container means is a fountain pan having first and 
second pan sections for containing tint and second 
aqueous or flexographic inks or coating materials, 5 
respectively; and, 

said at least one applicator roller is a pan roller mounted 
for rotation in the first and second pan sections, respec- 
tively, for separately transferring aqueous or flexo- 
graphic ink or coating material from the first and i0 
second pan sections to the first and second transfer 
surfaces of the applicator roller. 

1. A rotary offset printing press as set forth in claim 1, 
wherein: 

said container means is a sealed doctor blade head, said 15 
partition being mounted on the doctor blade head and 
separating the first and second container regions; 

the at least one applicator roller comprising an anilox 



transfer roller. 



20 



35 



the separating means being a seal band formed on the 
applicator roller between the first and second transfer 
surfaces; and, 

the partition being disposed in sealing engagement with 
the seal band in the coupled position. 25 

8. A rotary offset printing press as defined in claim 1, 
wherein the inking/coating apparatus comprises: 

first cradle means for supporting the at least one applica- 
tor roller for engagement with a plate or blanket when 
the inking/coating apparatus is in the operative posi- 30 
tion; 

second cradle means for supporting a second applicator 
roller for engagement with a plate or blanket when the 
inking/coating apparatus is in the operative position; 
the at least one applicator roller being mounted for 
rotation on the first cradle means, the at least one 
applicator roller having a first seal band separating first 
and second transfer surfaces; 
the second applicator roller being mounted for rotation on 4 q 
the second cradle means, the second applicator roller 
having a second seal band separating the third and 
fourth transfer surfaces; 
the container means including: 
first reservoir means for containing a volume of ink or 45 
coating material, the first reservoir means having 
first and second reservoir chambers and a first par- 
tition separating the first and second reservoir cham- 
bers; 

second reservoir means for containing a volume of ink 50 
or coating material, the second reservoir means hav- 
ing third and fourth reservoir chambers and a second 
partition element separating the third and fourth 
reservoir chambers; 

the first and second reservoir means being coupled to 55 
the at least one and second applicator rollers, respec- 
tively, the first and second transfer surfaces of the at 
least one applicator roller being disposed for rolling 
contact with ink or coating material in the first and 
second reservoir chambers, respectively, of the first 60 
reservoir means and the first partition being disposed 
in sealing engagement with the separating means of 
the first applicator roller; and, 

the third and fourth transfer surfaces of the second 
applicator roller being disposed for rolling contact 65 
with ink or coating material in the third and fourth 
reservoir chambers, respectively, of the second res- 



ervoir means and the second partition being disposed 
in sealing engagement with the separating means of 
the second applicator roller. 

9. A rotary offset printing press as defined in claim 1, 
wherein: 

the at least one applicator roller is an anilox roller, and, 
the volumetric capacity of the first transfer surface being 

different from the volumetric capacity of the second 

transfer surface. 

10. A rotary offset printing press as defined in claim l f 
wherein the inking/coating apparatus comprises: 

cradle means; 

the at least one applicator roller being mounted for 

rotation on the cradle means; and, 
the volumetric capacity of the first transfer surface being 

different from the volumetric capacity of the second 

transfer surface. 

11. A rotary offset printing press as defined in claim 1, 
further including: 

a transfer drum coupled in substrate transfer relation with 
the impression cylinder of the first printing unit and in 
substrate transfer relation with the second printing unit; 

a first dryer mounted adjacent the impression cylinder of 
the first printing unit for discharging heated air onto a 
freshly printed or coated substrate while the substrate is 
in contact with the impression cylinder of the first 
printing unit; 

a second dryer mounted adjacent the transfer drum for 
discharging heated air onto a freshly printed or coated 
substrate after it has been transferred from the impres- 
sion cylinder of the first printing unit and while it is in 
contact with the transfer cylinder; and, 

a third dryer disposed adjacent the second printing unit for 
discharging heated air onto a freshly printed or coated 
substrate after it has been transferred from the transfer 
drum and before it is printed or otherwise processed on 
the second printing unit. 

12. A rotary offset printing press as defined in claim l t 
wherein the inking/coating apparatus comprises: 

first cradle means; 

a first reservoir or fountain means mounted on the first 
cradle means for containing ink or coating material; 

a first applicator roller mounted for rotation on the first 
cradle means and disposed for rolling contact with ink 
or coating material in the first reservoir or fountain 
means, the first applicator roller being engagable with 
a printing plate on the plate cylinder; 

second cradle means; 

a second reservoir or fountain means mounted on the 
second cradle means for receiving ink or coating mate- 
rial; and, 

a second applicator roller mounted for rotation on the 
second cradle means and disposed for rolling contact 
with ink or coating material in the second reservoir or 
fountain means, the second applicator roller being 
engagable with a printing plate or blanket mounted on 
the blanket cylinder in the operative position. 

13. A rotary offset printing press as defined in claim 1, 
wherein the inking/coating apparatus has an axis of rotation 
and is pivotally mounted on the first printing unit in a 
position in which the nip contact point between said at least 
one applicator roller and a blanket or plate is offset with 
respect to a radius line projecting through the center of the 
plate cylinder or blanket cylinder to the axis of rotation of 
the inking/coating apparatus. 
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[57] ABSTRACT 

A retractable in-line rnking/coating apparatus can apply 
cither spot or overall inking/coating material to a plate 
and/or a blanket on the first printing unit or on any con- 
secutive printing unit of any rotary offset printin g press . The 
inking/coating apparatus is prvotaliy mounted within the 
conventional dampener space of any lithographic printing 
unit. The aqueous component of the flexographic printing 
ink or aqueous coating material is evaporated and dried by 
high velocity, hot air dryers and high performance heat and 
moisture extractors so that the aqueous or flexographic ink 
or coating material on a freshly printed or coated sheet is dry 
and can be dry- trapped on The next printing unit. The 
inking/coating apparatus includes dual cradles that support 
first and second applicator rollers so that the inking/coating 
apparatus can apply a double bump of aqueous/flexographic 
or TJV-curable punting ink or coating material to a plate on 
the plate cylinder, while simultaneously applying aqueous, 
flexographic or TJV-curable printing ink or coating material 
to a plate or a blanket on the blanket cylinder, and thereafter 
onto a sheet as the sheet Is transferred through the nip 
between the blanket cylinder and the impression cylinder, A 
triple bump is printed or coated on the last printing unit with 
the aid of an impression cylinder inking/coaliag unit, 

16 ChimS) 10 Drawing Sheets 




fig. a 




FIG. 7 




FIG. 9 



U.S. Patent 



Jul. 29, 1997 Sheet 7 of 10 5,651316 





FIG. IS 



U.S. Patent jui. 29, 1997 sheet 10 of 10 5,651,316 




fig. ie 



5.651,316 

1 2 

RETRACTABLE PRI NTING/COATING UNIT selectively moved between the plate cylinder or the blanket 

OPERABLE ON THE PLATE AND BLANKET cylinder of the last posting unit of the press so the last 

CYLINDERS SIMULTANEOUSLY FROM THE printing unit can only be used for coating purposes. 

DAMPENER SIDE Of THE FIRST PRINTING However, when coating apparatus of these types are being 

UNIT OR ANY CONSECUTIVE PRINTING 5 used, the last printing unit cannot be used to print ink to the 

UNIT Of ANY ROTARY OFFSET PRINTING sheets, but rather can only be used for the coating operation. 

PRESS Thus, while coating with tins type of in-line coating 

apparatus, the printing press loses die capability of printing 

FIELD OF THE INVENTION on the last printing unit as it is converted to a coating unit. 

This invention relates generally to sheer-fed or web-fed, 10 ^ coater * U ' S ' Pot No - 5-107,790 (Sliker et nl) is 
rotary offset lithographic printing presses, and more retractable along an mclincdraflfor extending and retracting 
particularly, to a new and improved inking/coating apparatus a coater head into engagement with a blanket on the blanket 

! for fte in-line application of aqtreous or flexographic print- cylinder- Because of its size, the rail-rctractable coater can 
ing inks, primer or protective/decorative coatings applied , . 0017 * "stalled between U» last printing unit of the press 
simultaneously to the plate and blanket of the first or any deliver y sheet stacker, and cannot be used for 

consecutive priming unit of any Elhographic printing press. interonit coaling. The coater of U.S. Pat, No. 4,615,293 

I ' (Jahn) provides two separate, independent coaters located on 

BACKGROUND OF THE rNVENTION the dampener side of a converted printing unit far applying 

lacquer to a plate and to a rubber blanker. Consequently, 

i Conventional sheet-fed. rotary offset printing presses 20 although a plate and blanket arc provided, the coating unit 
typically include one or more printing units through which of Jahn's press is restricted to a dedicated coating operation 
individual sheets are fed and printed. After the last printing only. 

I unit freshly printed sheets are transferred by a delivery Proposals have been made for overcoming the loss of a 
conveyor to the delivery end of the press where the freshly prmdngunit when in-line coating is «dS Ltample asset 

_ printed and/or coated sheets arc collected and stacked uni- as fra1h "£ tj. S . p«. No . 5,176.077 to Howard wBeMoore 

- °^ y " \ * 2^ ^ ?™ r"" 38 t** 6 (co-inventor and assignee), which discloses a coating appa- 
m 85 toc H =**«8 Speedmaster hnc of presses, the ratus having an applicator roller positioned to apply die 

- gnpper bars wtfh gnpper fingers which gnp andpull freshly ls m on TOe ^ amxesai cylinder of the press. This 
™ V^^tototemtmmqfl^mAtauHj 30 allows the last printing unit to print and coat sitmLteousty. 
HI the sheets to the sheet delivery stacker. so that no toss of printing arAcapabfliiy results. 

Vj Siocc the inks used with sheet fed rotary offset printing Some canvenUonal coaters are rail-mourned and occupy a 
\fl ^"^^^y^^^specialprecaiitioiBmust large amount of press space and reduce access to the press 

- be taken lo prevent marking and smearing of the freshly Elaborate equipment is needed for retracting such coaters 
fc; printed « coated sheets as the sheets «e transferred from 3S from the operative coating position to the inoperative 

™^5 , S™ tto »«»«f Thepmiedmkonflje surface position, which reduces access to the printing unit. 
E of the sheet ones relabvely slowly and u easdy smeared Accordingly, there is a need for an in-line mking/eoating 
f dunng subsequent transfer between pnnfcng Units. Marking, apparatus which does not res tut In me L of a^C2 

£ ^^K^^Tf^ ^ prevenred by a vacuum dceTnot extend the length of the press, and wMcTcan S 

LJ assisted sheet transfer apparatus as described in the follow- 40 9nA ^ af - f"~ J~ \y . V, 7™^ y 

- ine U S PaL Nos. 5 ltt25S- 5 12732* 5205.217- 5 27R aqueous and flexographic inks and coating mate- 
^l oif^o iSSi iT; n ?5%£tb£ 7 ***** simultaneously onto the plate and blanket on any 

ia m : SJOvW; ^ V^^Ml to Howard W.l>eMoore. lithographic priaring unit of any nZgraphic paring press. 

^ coventor, and manufactured and sold by Panting ^£ ihetowinting nnfc 

^ Research. Inc. of Dallas, Tex., U.S.A. under its trademark ^ pnwwig nnic 

BACVAC®. 45 OBJECTS OF THE INVENTION 

In some priming jobs, offsetting is prevented by applying Accordingly, a general object of the present invention is 
a protective andfa" decorative coating material over all or a to provide improved inkingAcoatLng apparatus which is 
portion of the freshly printed sheets. Some coatings are capable of selectively applying ink or coating material to a 
formed of a UV-curable or water-dispersed resin applied as plate on a plate cylinder or ink or coatuig material to a plate 
a UquidscOnrion over the freshly printed sheets to protect the 30 or blanket on a blanket cylinder 

A specific object of the present invention is to provide 

1 tZ^F-T. improved inking/coating apparatus of the character 

desrrahle when decorative or protective fiinshes arc applied described which is extendable into ir^g/cc^ng engage- 
in the anting of posters, recced jackets, brochures. ment with either a plate on a plate cylirXTtc^ plate or 
magazines, folding canons and the like. blanket on a blanket cylinder. 

DESOOPnON OF THE PRIOR ART A rdatcd 0< * ct of ^ P resenc invention is to provide 

improved inking/coating apparatus of the character 

i Various arrangements have been made for applying the described which is capable of being mounted on any litho- 

coating as an in-line printing operation by using the last 60 gr^hic prinringunit of theprew and does not interfere with 

printing unit of the press as the coating application unit. Far operator access to the plate cylinder, blanket cylinder, or 

example, U.S. Pat Nos. 4,270.483; 4.685,414; and 4.779, adjacent printing units. 

557 disclose coating apparatus which can be moved into An other object of the present invention is to provide 

position to permit the blanket cylinder of the last printing improved inking/coating apparatus of the character 

unit of a printing press to be used to apply a coating material 65 described- which can be moved from an npmriv^ iniriy 

; * over die freshly printed sheets. In ILS. Pat. No. 4,841.903 coating engagement position adjacent to a plate cylinder or 

(Bird) there are disclosed coating apparatus which can be a blanket cylinder to a non-operative, retracted position. 
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Still another object of the present Invention is to provide 
improved inking/coating apparatus of the character 
described^ which can be used for applying aqueous. flexo- 
graphic and ultra-violet curable inks and/or coatings in 
combination with lithographic; flexographic and waterless 
priming processes on any rotary offset printing press. 

A related object of the present invention is to provide 
improved inking/coating apparatus of the character 
described, which is capable of applying aqueous or flexo- 
graphic ink or coadng material on one printing unit, for 
example the first printing unit, and drying the ink or coating 
material before it is printed or coated on the next printing 
unit so that it can be overprinted or ovcrcoated immediately 
on the next printing unit with waterless, aqueous, flexo- 
graphic or lithographic inks or coating materials. 

Yet another object of the present invention is to provide 
improved inking/coating apparatus for use on a multiple 
color rotary offset printing press that can apply ink or 
coating mflT*rJM separately and/or simultaneously to the 
plate and/or blanket of a printing unit of the press from a 
single operative position, and from a single inking/coating 
apparatus. 

A related object of the present invention is to provide 
improved inking/coating apparatus of the character 
described, in which virtually no printing unit adjustment or 
alteration is required when the inMng^coaung apparatus is 
convened from plate to blanket printing or coating and vice 
versa. 

Another object of the present invention is lo provide 
improved inking/coating apparatus that can be opeiably 
mounted in the dampener space of any lithographic printing 
unit for iokLug/coating engagement with either a plate on a 
plate cylinder or a plate or blanket on a blanket cylinder; and 
which does not interfere with operator movement or activi- 
ties in the intcrunit space between printing units. 

SUMMARY OF THE INVENTION 

The foregoing objects are achieved by a retractable, 
in-line i&Iangfcoaojig apparatus which is mounted on the 
dampener side of any printing unit of a rotary offset press for 
movement between an operative (on-impres&lon) inking/ 
co8tingposirion and a retracted, disengaged(off-impressioh) 
position. The inking/coating apparatus includes an applica- 
tor roller Which is movable into and out of engagement with 45 
a plate on a plate cylinder or a blanket on a blanket cylinder. 
The inking/coating applicator head is pivoially coupled to a 
printing unit by pivot pins which arc mounted on the press 
side frames in the traditional dampener space of the printing 
unit in parallel alignment with the plate cylinder and the $q 
blanket cylinder. This dampener space mounting arrange- 
ment allows the inking/coating unit to bo installed between 
any adjacent printing units on the press. 

In the preferred embodiment, the applicator head includes 
vertically spaced pairs of cradle members with one cradle 55 
pair being adapted for supporting an inking/coating appli- 
cator roller in alignment with a plate cylinder, and the other 
cradle pair supporting an inlcuig/coating applicator roller in 
alignment with the blanket cylinder, respectively; when the 
applicator head is in the operative position. Because of the go 
pivotal support provided by (he pivot pins, the applicator 
head can be extended and retracted within the limited space 
available in the traditional dampener space, without restrict- 
ing operator access to the printing unit cylinders and without 
causing a printing unit to lose its printing capability. 65 

When the inking/coating apparatus is used in combination 
with a flexographic panting plate and aqueous or flexo* 
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graphic ink or coating material, the water component of the 
aqueous or flexographic ink or coating material on the 
freshly printed or coated sheet is evaporated and dried by a 
high velocity, hot air zneexunit dryer and a high volume heat 
5 and moisture extractor assembly so mat the freshly printed 
ink or coating material is dry before the sheet is printed or 
coated on the next printing unit This quick drying process 
permits a base layer or film of ink. for example opaque while 
or metallic (gold, silver or other metal lies) ink to be printed 
on the first printing unit, and then overprinted on the next 
printing unit without back-trapping or dot gain. 

The construction and operation of the present invention 
wiU be understood from the following detailed description 
taken in conjunction wish the accompanying drawings which 
disclose, by way of example, the principles and advantages 
15 of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a sheet fed. rotary offset 
printing press having inking/coating apparatus embodying 
20 the present invention: 

FIG. 2 is a simplified perspective view of the single head, 
dual aadle inking/coating apparatus of the present inven- 
tion; 

FIG. 3 is a schematic side elevational view of the printing 
25 press of FIG. 1 having single head, dual cradle inking/ 
coating apparatus installed in the traditional dampener posi- 
tion of the first, second and last printing units; 

FIG- 4 is a simplified side elevational view showing the 
single head, dual cradle taking/coating apparatus in the 
30 operative inidng/coating position for simultaneously print- 
ing on the printing plate and blanket on the fourth printing 
unit; 

FIG. 5 is a simplified side elevational view showing the 
single head, dual cradle hiking/coating apparams in the 
35 operative position for spot or overall inking or coating on the 
blanket of the first printing u nit, and showing the dual cradle 
inJtingfcoating apparatus in the operative position for spot or 
overall inking or coating on (he printing plate of the second 
printing unit; 

FIG- 6 is a simplified side devotional view of the single 
head, dual cradle inking/coating apparatus of FIG. 4 and 
FIG- 5, partially broken away, showing the single head, dual 
aadle inking/coating apparatus in the operative coating 
position and having a sealed doctor blade reservoir assembly 
for spot or overall coating on the blanket; 

FIG. 7 is a schematic view showing a heat exchanger and 
pump assembly connected to the single head, dual cradle 
inMng/ooating apparatus for circulating temperature con- 
trolled ink or coating material to the inking/coating appa- 
ratus; 

FIG. S is a side elevational view, partially broken away, 
and similar to FIG. 6 which illustrates an alternative coating 
head arrangement; 

FIG. 9 is a simplified elevational view of a printing unit 
which illustrates pivotal coupling of the inMng/coatiag 
apparatus on the panting unit side frame members; 

FIG. 10 is a view similar to FIG. 2 in which a pair of split 
applicator rollers are mounted in the upper cradle and lower 
cradle respectively; 

FIG. U is a side elevational view of a split applicator 
roller 

FIG. 12 is a perspective view of a doctor blade reservoir 
which is centrally partitioned by a seal element; 

FIG. 13 is a sectional view showing sealing engagement 
of the split applicator roller against the partition seal element 
of FIG. 12; 
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FIG. 14 is a view similar to FIG. 8 which illustrates an 
alternative inking/coating embodiment; 

FIG. 15 is a simplified side elevational view of a substrate 
which has a bronzed-like finish which is applied by simul- 
taneous operation of tbe dual applicator roller embodiment 
, of PEG. 14; 

: FIG. 16 is a side elevations! view, partly in section, of a 
: pan roller having separate transfer surfaces mounted on a 
split fountain pan; 
FIG. 17 is a simplified side elcvatianal view of the dual 
1 cradle inking/coating apparatus, partially broken away, 
' which illustrates an alternative inkm^coating head appara- 
tus featuring a single doctor blade assembly, anilox appli- 
cator roller mounted on the lower cradle; and 
, FK3. IS is a side elevations! view, partly in section, of a 
single doctor blade anilox applicator roller assembly having 
separate transfer surfaces, and a split fountain pan having 
separate fountain compartments, with the separate fountain 
compartments being supplied with different inks or coating 
materials from separate off-press sources. 

DET AILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

] As used herein, die term "processed" refers to printing 
Q and coating methods which can be applied to either side of 

^a substrate, including the application of lithographic, 
[f^ waterless, UV-cujabLe, aqueous and flexographic inks and/or 
~M coatings. The term "substrate" refers to sheet and web 
|=a material. Also, as used herein, me term "waterless printing 
j fjj plate- refers to a printing plate having image areas and 
;^ non-image areas which are oleophilic and oleophoblc, 

3 respectively. "Waterless printing ink* refers to an oil-based 
id ink which does not contain a significant aqueous component 
Jfi "Flexographic plate" refers to a flexible printing plate hav- 
ing a relief surface which is wettable by flexographic ink or 
^.coating material, "Flexographic printing ink or coating 
I W maXeriaT refers to an ink or coating material having a base 
lyr! constituent of either water, solvent or UV-cnrable liquid. 

0 4 *UV- C tirabfc lithographic printing ink and coating material" 
prefers to oil-based printing inks and coating materials that 

can be cured (dried) photomechanically by exposure to 
U ultraviolet radiation, and mac have a semi-paste or gel-like 
^consistency. "Aqueous printing ink ox coating materiar 
refers to an ink or coating materia) that predominantly 
contains water as a solvent, diluent or vehicle. A "relief 
plate" refers to a printing plate having image areas which are 
raised relative to non-image areas which are recessed. 
As shown in the exemplary drawings, the present inven- 

1 Hon is embodied in a new and improved in-line inking/ 
coating apparatus, herein generally designated 10. for apply- 
ing aqueous, flexographic or UV-curable inks or protective 
and/or decorative coatings to sheets or webs printed in a 
sheet-fed or web-fed, rotary offset printing press, herein 

i generally designated 12. In this instance, as shown in FIG. 
1, the inking/coating apparatus 10 is installed in a four unit 
rotary offset priming press 12, such as that manufactured by 
Heidelberg er Drockmaszhinen AG of Germany under its 
designation Heidelberg Speedmaster SM102 (40". 102 cm). 

The press 12 includes a press frame 14 coupled at one end. 
herein the right end. to a sheet feeder 16 from which sheets, 
herein designated S, are individually and sequentially fed 
into the press, and at the opposite end. with a sheet delivery 
stacker 29 in which the freshly printed sheets arc collected 
! and stacked Interposed between the sheet feeder 16 and the 
j sheet delivery stacker 20 are four substantially identical 
j sheet printing units 22. 24, 26 and 28 which can print four 
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different colors onto the sheets as they are transferred 
through the press 12. The printing units are housed within 
printing towers Tl, T2, T3 and T4 formed by side frame 
members 14. 15. Each printing tower has a delivery side 25 
5 and a dampen er side 27. A dampener space 29 is partially 
enclosed by the side frames on the dampener side of the 
printing unit 

As illustrated, the printing units 22, 24, 26 and 28 axe 
substantially identical and of conventional design. The first 
10 printing unit 22 includes on in-feed transfer cylinder 30. a 
plaxe cylinder 32, a blanket cylinder 34 and an impression 
cylinder 36. all supported for rotation in parallel alignment 
between the press side frames 14. 15 which define printing 
unit towers T1,T2, T3 andT4. Each of the first three printing 
15 units 22. 24 and 26 have a transfer cylinder 38 disposed to 
transfer the freshly printed sheets from the adjacent impres- 
sion cylinder and transfer the freshly panted sheets to the 
next printing unit via an intermediate transfer drum 40. 
The last printing unit 28 includes a delivery cylinder 42 
20 mounted on a delivery shaft 43. The delivery cylinder 42 
supports the freshly printed sheet 18 as it is transferred from 
the last impression cylinder 36 to a delivery conveyor 
system, generally designated 44. which transfers the freshly 
printed sheet to the sheet delivery stacker 20. To prevent 
25 smearing during transfer, a flexible covering is mounted on 
the delivery cylinder 42. as described and claimed in U-S. 
PaL No. 4,402,267 to Howard W. DeMoore, which is 
incorporated herein by reference. The flexible covering is 
manufactured and sold by fruiting Research. Inc. of Dallas, 
30 Tex., U-S.A-. under its trademark SUPER BLUE®. 
Optionally, a vacuum-assisted sheet transfer assembly 
manufactured and sold by Printing Research. Inc. of Dallas, 
Tex., U.S.A.. under its trademark BACVACQ can be sub- 
stituted far the delivery transfer cylinder 42 and flexible 
35 covering. 

The delivery conveyor system 44 as shown in FIG 3 is of 
conventional design and includes a pair of endless delivery 
gripper chains 46, only one of which is shown carrying at 
40 regular spaced locations along the Chains, laterally disposed 
gripper bars having gripper fingers used to grip the leading 
edge of a freshly printed or coated sheet IS after it leaves the 
nip between the impression cylinder 36 and delivery cylin- 
der 42 of the last printing unit 28. As the leading edge is 
43 gripped by the gripper fingers, the delivery chains 46 pull the 
sheet away from the last impression cylinder 36 and convey 
the freshly printed or coated sheet to the sheet delivery 
slacker 20. 

Prior to reaching the delivery sheet stacker, the freshly 
50 printed and/or coated sheets S pass under a delivery dryer 48 
which includes a combination of infra-red thermal radiation, 
high velocity hot air flow and a high performance heat and 
moisture extractor for drying tbe ink and/or the protective/ 
decorative coating. Preferably, die delivery dryer 48, indnd- 
55 ing the high performance heat and moisture extractor is 
constructed as described in VS. application Set, No. 08/116* 
711. filed Sep. 3, 1993, entitled "Infra-Red Forced Air Dryer 
and Extractor** by Howard C Secor. Ronald M. Rendlcman 
andPaul D. Copcnhaver, commonly assigned to the assignee 
go of the present invention, Howard W. DeMoore, and licensed 
to Printing Research. Inc. of Dallas, Tex,, U.S.A., which 
manufactures and markets the delivery dryer 48 under its 
trademark AIR BLANKET™. 

In the exemplary embodiment shown in FIG. 3, the first 
65 minting unit 22 has a flexographic printing plate PF 
mounted on the plate cylinder, and therefore neither an 
inking roller train nor a dampening system is required. A 
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flexographic printing plate PF is aJso mounted oil the plate Uoij and give of the resilient blanket B provides uniform, 
cylinder of the second printing unit 24, The fona rollers of positive engagement between the applicator roller 66 and a 

the inking roUer train 52 shown mounted oo the second flexographic plate or waterless plate, 

printing unit 24 are retracted and locked off to prevent plate ^ ^at arrangement, a plate is not mounted on the plate 

contact. Flexographic ink is supplied to the flexographic 5 cylinder 32; instead, a waterless plate PW is mounted on the 

plate PF of the second printing unit 24 by the inking/coating blanket cylinder, and the inked image on the waterless 

apparatus 10. printing plaie is not offset but is instead transferred directly 

A suitable flexographic printing plate PF is offered by EX from die waterless printing plate PW to the substrate S. The 

du Pont de Nemours of Wilmington, Del, U.S.A., under its water component of flexographic ink on the freshly printed 

trademark CYREL®. Another source is BASF AkrkngeseU- M) sheet is evaporated by M^vdcKity, hot air dry as and high 

schaft of Ludwigshafcn, Germany, which offers a suitable volume heat and moisture extractors so that the freshly 

; flexographic printing plate under its trademark NYLOF- printed aqueous or flexographic ink is dried before the 

LEX®. substrate is printed on the next printing unit. 

The third printing unit 26 as illustrated in FIG. 3 and FIG. Referring now to FIG. 2. FIG. 3 and FIG. 9, the inking/ 

4 is equipped for lithographic printing and includes an 15 coating apparatus 10 is pivotally mounted on the side frames 

inking apparatus 50 having an inking roller train 52 arranged 14, 15 for rotation about an axis X. The inMng/coatiiig 

to transfer ink Q from an ink fountain 54 to a lithographic apparatus 10 includes a frame 60, a hydraulic motor 62, a 

plate P mounted on the plate cylinder 32. This is accoo lower gear train 64, an upper gear train 65, an applicator 

plished by a fountain roller 56 and a ductor roller 57. Hie roller 66, a sealed doctor blade assembly 68 (FIG. 6), and a 

fountain roller 56 projects into the ink fountain 54. where- 20 drip pan DP, all mounted on the frame 60. The external 

1 upon its surface picks up ink. The lithographic printing ink peripheral surface of the applicator roller 66 is wetted by 

Q is transferred from the fountain roller 56 to the inking contact with liquid coating material or ink contained in a 

roller train 52 by the ductor roller 57. The inking roller train reservoir 70. 

52 supplies ink Q to the image areas of the lithographic The hydraulic motor 62 drives the applicator roller 66 

q printing plate P. 23 synchronously with the plate cylinder 32 and the blanket 

The lithographic printing ink Q is transferred from the cylinder 34 in response to an RPM control signal from the 

^ lithographic printing plate P to an ink receptive blanket B press drive (not illustrated) and a feedback signal developed 

Uj which is mounted on the blanket cylinder 34. The inked by a tachometer 72. While a hydraulic drive motor is 

M= image carried on the blanket B is transferred to a substrate preferred, other drive means such as an electric drive motor 

i n S as the substrate is transferred through the nip between the or an equivalent can be used. 

j~ : blanket cylinder 34 and the impression cylinder 36. When using waterless printing plate systems, the tcm- 

"2 The inking roller arrangement 52 illustrated in FIG. and peramre of the waterless printing ink and of the waterless 

r 4J FIG. 4 is exemplary for use in comhiTi ation with lithographic printing plate must be closely controlled for good image 

■yl ink printing plates P. It is understood that a dampening 33 reproduction. For example, for waterless offset printing with 

~ system 58 having a dampening fialdieservoir DF is coupled TOR-AY waterless printing plates PW, it is absolutely nec- 

\L to the inking roller train 52 (FIG. 4), but is not required for essaty to control the waterless printing plate surface and 

water-less or flexographic printing. waterless ink temperature to a very narrow range, for 

I" The plare cylinder 32 of printing unit 28 is equipped with example 24° C (75° P.) to 27° C (80° R). 

Q a waterless printing plate PW. Waterless printing plates are 4 q Referring to FIG. 7, the reservoir 70 is supplied with ink 

also referred to as dry planograpbic printing plates and are or coating which is temperature controlled by a heac 

;'2 disclosed in the following MS. Pat Nos.: 3,910,187; Rc. exchanger 71. The temperature controlled ink or coating 

jp 30,670.: 4,086.093; and 4,853313. Suitable waterless print- material is circulated by a positive displacement pump, for 

jM= ing plates can be obtained from Toray Industries, Inc. of example a peristaltic pump, through the reservoir 70 and 

Tokyo, Japan. A dampening system is not used for waterless 45 heat exchanger 71 from a source 73 through a supply conduit 

printing, and waterless (oil-based) prijitiog ink Is used. The 75 and a return conduit 77* The heat exchanger 71 cools or 

waterless printing plate PW has image areas and non-image heats the ink or coating material and maintains the ink or 

areas which arc oleoriuHc/hydrtaiilic and oleophobic/ coating and the printing plate within the desired narrow 

, hydrophobic, respectively. The waterless printing plaie PW temperature range. 

is engraved or etched, with the image areas being recessed 50 According to one aspect of tho present invention, 

with respect to the non-image areas. The image area of the aqueous/flexograpfaic ink or coating material is supplied to 

waterless printing plate PW h rollcd-up with the flexo- the applicator roller 66, which transfers the aqueous/ 

graphic or aqueous printing ink which is transferred by the flexographic ink or coating m^^l to the printing plaie 

applicator roller 66. Both aqueous and oil-based inks and (FIG. 7), which may be a waterless printing plaie or a 

coatings are repelled from die non-image areas, and are 55 flexographic priming plaie. When the inking/coating appa- 

retained in the image areas. The printing ink or coating is rams is used for applying aqueous/fl exographic ink or coax- 

thca transferred from the image areas to an ink or coating ing material to a waterless printing plate PW, the inking 

receptive blanket B and is printed or coated onto a substrate roller train 52 is not required, and is retracted away from the 

S. printing plate. Because the viscosity of aqueous/ 

For some printing jobs, a flexographic plate PF or a 60 flexographic printing ink or coating material varies with 

warerless printing plate PW is mounted over a resilient temperature, it is necessary to heat or cool the aqueous/ 

packing such as the blanket B on the blanket cylinder 34. for flexographic printing ink or coating material to compensate 

example as indicated by phantom lines in printing unit 22 of for ambient temperature variations to TrWp f *in the ink 

FIG. 5. An advantage of this akernarivc crrdx>dimcnt is that viscosity in a preferred operating range, 

the waterless plate PW or the flexographic plate FF are 65 For example, the temperature of the printing press can 

resilientfy supported over the blanket cylinder by the under- vary from around 60° F. 15° C.) in the morning, to around 

lying blanket B or other resilient packing. The radial deflcc- 82° F. (29° C) or more in the afternoon. The viscosity of 
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aqueous/flexographic printing ink or coating material can be 66E are formed on the opposite end portions of the appli- 

. marginally high when the ambient temperature of the press cator roller 66 for engaging end seals 154. 136 (FIG- 12) of 

is near 60° F. 15° C). and the viscosity can be marginally the doctor blade reservoir. The upper applicator roller 67 has 

low when the ambient temperature of the press exceeds 85° engraved anilox metering surfaces 67a and 67B which are 

R (29° C). Consequently, it is desirable to control the 5 separated by a smooth seal band 67C. 

temperature of the aqueous/flexographic printing ink or Referring now to FIG. 12 and FIG. 13, the reservoir 70 of 

coaling materia] so dial it will maintain the surface tan- the doctor blade head 68 is partitioned by a curved seal 

perature of waterless printing plates within the specified dement 130 to form two separate chambers 70A, 7QB, The 

temperature range. Moreover, the inkfcoating material tern- sca i element 130 is secured to the doctor blade head within 

perature should be controlled to maintain the tack of the 10 an annular groove 132. The seal element 130 is preferably 

; aqueous/flexographic printing ink or coating material within made of pofyuremanc foam or other durable resilient foam 

; a desired range when the ink or coating material is being maieriaL The seal element 130 is engaged by the seal band 

used in connection with flexographic printing processes. 66C thus forming a rotary seal which blocks the leakage of 

The applicator roller 456 is preferably an anilox fluid ink or coating material from one reservoir chamber into the 

metering roller which transfers measured amounts of print- 15 other reservoir chamber. Moreover, the seal band provides 

ing ink or coating material to a plate or blanket The surface an unprinted or uncoared area which separates the printed or 

of an anilox roller is engraved with an array of closely coated areas from each other, which is needed for work and 

! spaced, shallow depressions referred as "cells". Ink or rum printing jobs or ouicr printing jobs which print two or 

coating from the reservoir 70 flows into the cells as the more separate images onto the same substrate. 

| anilox roller turns through the reservoir. The transfer surface 20 Another advantage of the split applicator roller embodi- 

of the anilox roller is "doctored" (wiped or scraped) by dual me nt is that it enables two or mare flexographic inks or 

doctor blades 6SA, 68B to remove excess ink or coating coating materials to be printed siinulianeously within the 
! material. The ink or coating metered by The anilox roller 

15 same lithographic printing unit. That is* die reservoir cham- 

that contained within the cells. The dual doctor blades 68A, bcrs 70a. 70B of the upper doctor blade assembly can be 

^ 68B also seal the supply reservoir 70. 25 $U pp# t & with gold ink and silver ink, for example, while the 

'"f The anilox applicator roller 66 is cylindrical and may be reservoir chambers 70A, 70B of the lower doctor blade 

constructed in various diameters and lengths, containing assembly can be supplied with inks of two additional colors, 

UJ cells of various sizes and shapes. The volumetric capacity of for example opaque white ink and blue ink. This permits the 

iy, an anilox roller is determined by cell size, shape and number opaque white ink to be overprinted with the gold ink and the 

of cells per unit area. Depending upon the intended 30 blue ink to be overprinted with the silver ink on the same 

\ application, the cell pattern may be fine (many small cells printing unit on any lithographic press. 

'"'H per uniz area) or coarse (fewer large cells pa unit area). Moreover, a catalyst can be used in the upper doctor blade 

l~,0 By supplying the ink or coating material through the reservoir and a reactive ink or coating material can be used 

rfi inking/coating apparatus 10. more ink or coating material 3S in the lower doctor blade reservoir. This can provide various 

' "~ can be applied to the sheet S as compared with the inking effects, for example improved chemical resistance and 

I^L roller train of a lithographic printing unit. Moreover, color higher gloss levels. 

|U intensity is stronger and more brillianr because the aqueous xhe split applicator roller sections 67 A, 67B in the upper 

jjl or flexographic ink or coating material is applied at a much cradle position can be used for applying two separate inks or 

heavier film thickness or weight than can be applied by the ^ coating materials simultaneously, for example flexographic:, 

,V! z lithographic process, and the aqueous or flexographic colors aqueous and ultra-violet curable inks or coating materials, to 

"4J are not diluted by dampening solution* separate surface areas of the plate, while the lower applicator 

!C Preferably, the sealed doctor blade assembly 68 is con- roller sections 66 A. 66B can apply an initiator layer and a 

!M structcd as described in U.S. Pat No. 5.176,077 to Howard micro-encapsulated layer simultaneously to separate blanket 

i W. DcMoore, co-inventor and assignee, which is incorpo- 45 surface areas. Optionally, the metering surface portions 66A, 

rated herein by reference. An advantage of using a sealed 66B can be provided with different cell metering capacities 

1 reservoir is that fast drying ink or coating can be for providing different printing effects which are being 

i used. Fast drying ink or coating material can be used in an printed simultaneously. For example, the screen line count 

open fountain 53 (see FIG. 8); however, open air exposure on one half-section of an anilox applicator roller is prefer- 

causes the water and solvents in the fast-drying ink or 50 ably in me range of 200-600 lines per inch (79-236 lines per 

coating material to evaporate faster, thus causing the ink or cm) for half-tone images, and the screen line count of the 

coating normal to dry prematurely and change viscosity. other half-section is preferably in the range of 100-300 lines 

Moreover, an open fountain emits unwanted odors into the per inch (39-118 lines per cm) for overall coverage, high 

press room. When the sealed doctor blade assembly is weight applications such as opaque white. This split arrange- 

utilfeed. the pump (FIG. 7) which circulates ink or coating 55 men tin combination with dual applicator rollers is particn- 

mnrerial to the doctor blade head is preferably a peristaltic larly advantageous when used in connection with "work and 

pomp, which does not inject air into the feeder lines which turn" printing jobs. 

supply the ink or coating reservoir 70 and helps to prevenr Referring again to FIG. 8. instead of using the sealed 

the formation of air bubbles and foam within the ink or doctor blade reservoir assembly 68 as shown in FIG. 6, an 

coating material 60 open fountain assembly 69 is provided by the fountain pan 

An inking/coating apparatus 10 having an alternative 53 which contains a volume of liquid ink Q or coating 

applicator roller arrangement is illustrated in HQS. 10-13. material. The liquid ink or coating material is transferred to 

In this arrangement, the engraved metering surface of the the applicator roller 66 by a pan roller 55 which (urns in 

anilox applicator rollers 66. 67 are partitioned by smooth contact with ink Q or coating material in the fountain pan, 

; seal surfaces 66C which sepai^ aflrst ertgravedperipheral 65 If a split applicator roller is used, the pan roller 55 is also 

surface portion 66A from a second engraved peripheral split and the pan is divided into two pan sections 53 A. 53B 

surface portion 66B. Likewise, smooth seal surfaces 66D, by a separator plate 53P. as shown in HG. 16. 
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In the alternative embodiment of FIG. 16, the pan roller of the applicator roHcr 67R provides uniform, positive 

55 is divided into two pan roller sections 55A, 55B by a engagement with die plate. 

centrally located annular groove 59. The separator plate 53P Referring now to FIG, 17. an inJongtoating apparatus 10 

is received within and centrally aligned with the groove 59, having an alternative inking/coating assembly^ 113 is 

but does not touch the adjoining roller faces. By this 5 installed in the lower cradle assembly 100 fox applying 

arrangement, wo or more inks or coating nuuenals Ql. Q2 flexographic or aqueous ink and/or coating material Q toa 

are contained within the open pan sections 55£ 55B for plate or blanket mounted on the blanket evader Instead 

transfer by the split pan roller sections 53^ 53B, rcspco of using mc scalcd , dual doctor blade reservoir assembly 68 

bvely^pcnrnts woor more flexographic inks or coating « shown in FIG 6, an open, single doctor blade anile* roller 

materials to be transferred to two separate image area* on the 10 assembly 113 is supplied with liquid ink O or coatinfl 

plate or on the blanket of the same printing unit This material contained in an open fountain pan 117. The liquid 

arrangement is particularly advantageous for work and mm ink or coating material Q is transferred to the engraved 

printing jobs or other printing jobs which print two or more transfer surface of the anilox roller 66 as it runs* in the 

separate images onto the same subsume. fountain pan 117. Excess ink or coating material Q is 

The frame 60 of the iiiking/coating apparanjs 10 mdud 1-5 removed from the engraved transfer surface by a single 

side support members 74, 76 which support the applicator doctor blade 68B- The liquid ink or coating material Q is 

roller 66, gear train 64, gear train 65, doctor blade assembly pumped from an off-press source, for example the drum 73 

68 and the drive motor 62. The applicator roller 66 is shown in FIG. 17, through a supply conduit 119 into the 

mounted on smb shafts 63A, 63B which are supported at fountain pan 117 by a pump 120. 

opposite ends on a lower cradle assembly 100 formed by a 20 j^. werall iajdng ^ job &c mclaing 

pair of side support membra 78 80 which have sockets 79, suxfacc ^ 4e anilox roUer & cxtcnds 0VCT ^ ^ 

SI and retainer ^101 l(a llie stub shafts are received peripheral surface. However, for certain printing jobs which 

in roller bearmgs 105, 107 which permit free rotation of the print two or more separate images onto the same substrate, 

applicator roller 66 about its longitudinal axis Al (axis A2 fcT example work and mm printing jobs, the metering 

in the upper cradle). The retainer caps 101, 103 hold the stub * transfer surface of the anilox applicator roller 66 is parti- 

^ b °™ ^ 107 * *° f 00 ^ ?9 ' 81 tioncd by a centrally located, annular nndercut groc^HtfC 

and hold the applicator roller 66 in parallel alignment with which separates first and second metering transfer surfaces 

thepivot axis X. 66A, 66B as shown in FIG. 11 and FJG. 18. 

TT>e side simport members 74. 76 also have an upper The single doctor blade 68B has an edge 68E which wipes 

cradle assembly 102 formed by a pair of side support 30 simultaneously against the split metering transfer surfaces 

members 82. 84 which are vertically spaced with respect to 66A* 66B. In this single blade, split anilox roller embodi- 

the lower side plates 78, 80, Each cradle 100 f 102 has a pair meat 113, it is necessary to provide dual supply sources for 

of sockets 79, 81 and 83, 8S, respectively, for holding an example drums 73A, 73B, dual simply lines U9A, U9B 

applicator roller 66. 67 for spot coating or inking engage- and dual pumps 120A, 120B. Moreover, the fountain pan 

ment with the panting plate P the plate cylinder 32 (FIG. 4) 55 117 is also split, and The pan 117 is divided into two pan 

aprinting plate P or a blanket B on the blanket sections 117A. 117B by a separator plate 121, as shown in 

cylinder 34. FIG 18. The separator plate 121 is centrally alignedwith the 

Preferably, the applicator roller 67 (FIG 8, FIG. 9) the undercut groove 66C. but does not touch the adjoining roller 

upper cradle (plate) position is an anilox roller having a ^ faces. 

resilient transfer surface. In the dual cradle arrangement as Although the single blade, split anilox applicator roller 

shown in FIG- 2, the press operator can quickly change from assembly 113 is shown mounted in the lower cradle position 

blanket inkingfcoaring to plate inkingfcoating within (FIG. 17), it should be understood that die single blade, split 

minutes, since it is only necessary to release, remove and amlax applicator roller assembly 113 can be mounted and 

reposition or replace the applicator roller 66. 45 used in the upper cradle position, as well 

The capability to simultaneously print in the flexographic According to another aspect of the present invention, the 
mode, the aqueous mode, the waterless mode, or the lfcho- inking/coating apparatus 19 is prvotalfy coupled on horizon- 
graphic mode on different printing units of the same litho- tal pivot pins 88P, 90P which allows die single head, dual 
graphic press and to print or coat from either the plate cradle inking/coating apparatus 10 to be mounted on any 
position or the blanket position on any one of the printing 50 lithographic printing unit. Referring to FIG. 9, the horizontal 
units Is referred to herein as the L1THOFLEX™ priming pivot pins 88P. 90P are mounted within the traditional 
process or system. LETHOFLEX™ is a trademark of Print- dampener space 29 of the printing unit and are secured to the 
iog Research, Inc. of Dallas, Tex., US-A., exclusive licensee press side frames 14, 15, respectively. Preferably, the pivot 
of the present invention. support pins 88P, 90P arc secured to the press side frames by 

Referring now to FIG. 14, an inking/coating apparatus 10 55 a threaded fastener. Hie pivot support pins are received 

having an inking/coating assembly 109 of an alternative within circular openings 88. 90 which intersect the side 

design is installed in the upper cradle position for applying support members 74, 76 of the inking/coating apparatus 10. 

ink and/or coating ™tg™i to a plate P on the plate cylinder The horizontal support pins 88P T 90P are disposed in parallel 

32. According to this alternative embodiment, an applicator alignment with rotational axis X and with the plate cylinder 

roller 67R having a resilient transfer surface is coupled to an so and blanket cylinder, and arc in longitudinal alignment with 

anilox fluid metering roller which transfers measured each other, 

amounts of printing ink or coating material to the plate P. Preferably, the pivot pins 88P, 90P are located in the 

Hie amlox roller HI has a transfer surface constructed of dampener space 29 so that the rotational axes Al, A2 of the 

metal, ceramic or composite material which is engraved with applicator rollers 66, 67 arc elevated with respect to the nip 

cells. The resilient applicator roller 67R is interposed in 65 contact points Nl> N2. By that arrangement, the transfer 

transfer engagement with the plate P and the metering point between the applicator roller 66 and a blanket on the 

surface of the anilox roller 111. The resilient transfer surface blanket cylinder 34 (as shown in FIG. 8) and the transfer 
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point bccwccn the applicator roller 66 and a plate on the plate 
cylinder 32 (as shown in FIG. 5) are above the radius lines 
Rl, R2 of the plate cylinder and the blanket cylinder, 
respectively. This permits the inloDg/coating apparatus 10 to 
move clockwise to retract the applicator roller 66 to an 
off-impression position relative to die blanket cylinder in 
response to a single extension stroke of die power actuator 
arras 104A. 186A. Similarly, the applicator roller 66 is 
moved counterclockwise to the on-impression operative 
position as shown in FIGS. 4. 5, 6 and S by a single 
retraction stroke of the actuarar arms 104A, 106A, respec- 
tively. 

Preferably; the pivot pins are made of steel and the side 
support members are made of aluminum, with the steel pivot 
pins and the aluminum collar portion bordering the circular 
openings 88. 90 farming a low faction journal. By this 
arrangement, the inking/coating apparatus 10 is freely rotat- 
able clockwise and counterdodcwi5e with respect to the 
pivot pins 88P, 90P. Typically, the arc length of rotation is 
approximately 60 mQs (about 1.5 mm). Consequently, the 
inking/coating apparatus 10 is almost totally enclosed within 
the dampener space 29 of the printing unit in the 
on-impression position and in the off-impression position. 

The cradle assemblies 100 and 102 position the applicatcer 
roller 66 in inking/coating alignment with the plate cylinder 
ip or blanket cylinder; respectively, when the inking/coating 
~? apparatus 10 is extended to the operative (on-impression) 
position. Moreover, because the hiking/coating apparatus 10 
W is installed within the dampener space 29, it is capable of 
L4 freely rotating through a small arc while extending and 
J ^ retracting without being obstructed by the press side frames 
"fl or other parts of the pointing press. This makes it possible to 
^ install the inking/coating apparatus 10 on any lithographic 
kU printing unit Moreover, because of its interna] mounting 
f'fi position within the dampener space 29. the projection of the 
hi "' inking/coating apparatus 10 into the space between printing 
l_ units is minimal This assures unrestricted operator access to 
E the printing unit when the applicator head is in the operative 
If: (on»impression) and retracted (off-impression) positions. 
& As shown in FIG. 4 and FIG. 5. movement of the 
™f inking/coating apparatus 10 is counterclockwise from the 
43 retracted (off-impression) position to the operative (on- 
C impression) position. 

y. Although the dampener side installation is preferred., the 
' inking/coarlng apparatus 10 can be adapted for operation on 
the delivery side of the printing urnr, with the miring/coating 
apparatus being movable from a retracted (off-impression) 
position to an on-impression position for engagement of the 
applicator roller with either a plate on the plate cylinder or 
a blanket on the blanket cylinder on the delivery side 25 of 
the printing unit 

Movement of the inking/coating apparatus 10 to flte 
operative (on-impression) position is produced by power 
actuators, preferably double acting pneumatic cylinders 104, 
106 which have extendable/retractable power transfer arms 
104A. 106A. respectively. The first pneumatic cylinder 104 
is pi v orally coupled to the press frame 14 by a pivot pin 108, 
and the second pneumatic cylinder 106 is pivotally coupled 
to the press frame 15 by a pivot pin 110. In response to 
selective actuation of the pneumatic cylinders 104. 106, the 
power transfer arms 104A, 106a are extended or retracted. 
The power transfer arm 104A is pivotally coupled to the side 
support member 74 by a pivot pta HZ Likewise, the power 
transfer arm 106A is pivotally coupled to the side support 
member 76 by a pivot pin 114. 

As the power arms extend, the inking/coating apparatus 
10 is rotated clockwise on the pivot pins 88R 90R thus 
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moving the applicator roller 66 to the oif-imprcssiou posi- 
tion. As the power arms retract, the inking/ coaler apparatus 
60 is rotated counterclockwise on the pivot pins 88P. 90P. 
thus moving the applicator roller 66 to the on-impression 

5 position. The torque applied by the pneumatic actuators is 
transmitted to the inking/coating apparatus 10 through the 
pivot pin 112 and pivot pin 114. 

Fine adjustment of the on-impression position of ihe 
applicator roller relative to the plate cylinder or the blanket 

10 cylinder, and of the pressure of roller engagement, is pro* 
vided by an adjustable stop assembly US. The adjustable 
stop assembly 115 has a threaded bolt 116 which is eng- 
agable with a bell crank 118. The bell crank 118 is pivotally 
coupled to the side support member 74 on a pin 120. One 

}S end of the bell crank 118 is cngagable by die threaded bolt 
116. and a cam roller is mounted for rotation on its opposite 
end. The striking point of engagement is adjusted by rotation 
of the bolt 116 so that the applicator roller 66 is properly 
positioned for inking/coating engagement with the plate Por 

20 blanket B and provides the desired amount of inking/coating 
pressure when the inking/coating assembly 60 is moved to 
the operative position. 

This arrangement permits the in-line inking/coating appa- 
ratus to operate effectively without encroaching in the 

25 intemnit space between any adjacent printing units, and 
without blocking or obstructing access to the cylinders of the 
printing units when the inking/coaring apparatus is in the 
extended (off-impression) position or retracted (on- 
impression) position. Moreover, when the in-line inking/ 

30 coating apparatus is in the retracted position, the doctor 
blade reservoir and coating circulation lines can be drained 
and flushed automatically while the printing press is running 
as wcD as when the press has been stopped for change-over 
from one job to another or from one type of ink or coating 

35 to another. 

Substrates which are printed or coated with aqueous 
flexographic printing inks require high velocity hot air for 
drying. When printing a flexographic ink such as opaque 
white or metallic gold, it is always necessary to dry the 
40 printed substrates between printing units before overprinting 
them. According to the present invention, the water com- 
ponent on the surface of the freshly prmred or coated 
substrate S is evaporated and dried by high velocity, hot air 
internnit dryer and high volume heat and moisture extractor 
A $ units 124, 126 and 128. as shown in HG. 2. FIG. 4 and HG. 
5, The dryer/extractor units 124. 126 and 128 are oriented to 
direct high velocity heated air onto the freshly printed/ 
coated substrates as they are transferred by the impression 
cylinder 36 and die intermediate transfer drum 40 of one 
50 printing unit and to another transfer cylinder 30 and to the 
impression cylinder 36 of the next printing unit. By that 
arrangement, the freshly printed flexographic ink or coating 
material is dried before the substrate S is overprinted by the 
next printing unit 
55 The high velocity, hot air dryer and high performance heat 
and moisture extractor units 124 T 126 and 128 utilize high 
velocity air jets which scrub and break-up the moist air layer 
which clings to the surface of each freshly printed or coated 
sheet or web. Within each dryer, high velocity air is heated 
60 as it flows across a resistance heating element within an air 
delivery bafflo tube. High velocity jets of hot air are dis- 
charged through multiple airflow apertures into an exposure 
zone Z (FIG. 4 and FIG. 5) and onto the freshly printed/ 
coated sheet S as it is nansfcrred by the impression cylinder 
36 and transfer drum 40. respectively. 

Each dryer assembly includes a pair of air delivery dryer 
heads 124D. 126D and 128D which are arranged in spaced. 
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side-by-side rdarioaship. The high velocity, hot air dryer 
and high performance heat and moisture extractor units 124, 
126 and 128 are preferably constructed as disclosed in 
co-pending U.S. patent application Set No. 08/132584, 
filed Oct 6, 1993, entitled "High Velocity Hot Air Xfryec 1 ', 
to Howard W. DeMooic, co-inventor and assignee of the 
present invention, and which is incorporated herein by 
reference, and which is marketed by Printing Research. Inc. 
of Dallas. Tex., U.S.A., under its trademark SUPER BLUE 

HVTM 

The hot moisture-laden air displaced from the surface of 
each printed or coated sheet is extracted from the dryer 
exposure zone Z and exhausted from the printing unit by the 
high volume extractors 124, 126 and 128. Each extractor 
head includes an extractor manifold 124E, 126E and 12SE 
coupled to the dryer heads 124D. 126D and 128D and draws 
the moisture, volatiles, odors and hot air through a longitu- 
dinal air gap G between the dryer heads. Best results are 
obtained when extraction is performed simultaneously with 
drying. Preferably an extractor is closely coupled to the 
exposure zone Z at each dryer location as shown in FIG. 4. 
Extractor heads 124E, 126E and 12SE are mounted on the 
dryer heads 124D, 126D and 12SD, respectively, with the 
longitudinal extractor air gap G facing directly into the 
f~; exposure zone Z. According to this arrangement, each 
^ printed or coated sheet is dried before it is printed on the next 
■4 J printing unit- 

y The aqueous water-based inks used in fl exographic print- 
M* ing evaporate at a relatively moderate temperature provided 

1 fr by the interunit high velocity hot air dryers/extractors 124, 

I 126 and 128. Sharpness and print quality are substantially 
'H improved since the flexographic ink or coating material is 
%U dried before it is overprinted on the next printing unit Since 
m the freshly printed flexographic ink is dry, dot gain is 
substantially reduced and back-trapping on the blanket of 

2 the next printing unit is virtually eliminated. This interunit 
C drying^ extracting arrangement makes it possible to print 
I n flexographic inks such as metallic ink and opaque white ink 
5~ on the first printing unit, and then dry-trap and overprint on 

the second and subsequent printing units. 
^ Moreover, this arrangement permits the first printing unit 
£3 22 to be used as a coater in which a flexographic, aqueous 
y= or UV-curable coating material is applied to the lowest grade 
substrate such as recycled paper, cardboard, plastic and the 
like, to trap and seal-in lint dost, spray powder and other 
debris and provide a smoother, more durable printing sur- 
face which can be overprinted on the next printing unit 

A first down (primer) aqueous coating layer seals — in the 
surface of a low grade, rough substrate, for example, 
xe-cyclod paper or plastic, and improves overprinted dot 
definition and provides better ink lay-down while preventing 
strike-through and show-through. A flexographic 
TJV-curable coating material can then be applied down- 
stream over the primer coating, thus producing higher coat- 
ing gloss. 

Preferably, the applicator roller 66 is constructed of 
composite carbon fiber materiali metal or ceramic coated 
metal when it is used for applying ink or coating material to 
the fr?»nfr*» B or other resilient materia] on the blanket 
cylinder 34. When the applicator roller 66 is applied to the 
plate, it is preferably constructed as an anilox roller having 
a resilient, compressible transfer surface Suitable resilient 
roller surface Formal g include Buna N synthetic rubber and 
EFDM (terpclymer elastomer). 

It has been demonstrated in prototype testing that the 
inkingf coating apparatus 10 can apply a wide range of ink 
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and coating types, including fluorescent (Day Glo). 
pearlescent. raetaBJcs (gold, silver and other metaU), glitter, 
scratch and sniff (micro-encapsulated fragrance), scratch 
and reveal., luminous, pressure-sensitive adhesives and the 

S like, as well as UV-curable and aqueous coatings. 

With the dampencr assembly removed from the printing 
unit, the inking/coating apparatus 10 can easily be installed 
in the dampencr space for selectively applying flexographic 
inks and/or coatings to a flexographic or waterless printing 

1° plate or to the blanket. Moreover, overprinting of the flexo- 
graphic inks and coatings can be performed on the next 
printing unit since the flexographic inks and/or coatings are 
dried by the high velocity, hot air interunit dryer and high 
volume heat and moisture extractor assembly of the present 

15 inventioa- 

The flexographic inks and coatings as used in the present 
invention contain colored pigments and/or soluble dyes, 
binders which fix the pigments onto the surface of the 
substrate, waxes, def oarners, thickeners and solvents. Aque- 

30 ous printing inks raxdormnamly contain water as a diluent 
and/or vehicle. The thickeners which are preferred include 
algonates, starch, cellulose and its derivatives, for example 
cellulose esters or cellulose ethers and the like. Coloring 
agents including organic as well as inorganic pigments may 

25 be derived from dyes which are insoluble in water and 
solvents. Suitable binders include acrylates and/or polyvi- 
nylchloride. 

"When metallic "iV* arc printed, the cells of the anilox 

3Q roller must be appropriately sized to prevent the metal 
particles from getting stuck within the cells. For example, 
for metallic gold ink, the anilox roller should have a screen 
line count in the range of 175-300 Hues per inch (68-118 
lines per em). Preferably* in order to keep the anilox roller 
cells clear, the doctor blade assembly 68 is equipped with a 
bristle brush BR (FIG. 14) as set form in U.S. Pat No. 
5,425,809 to Steven M. Person, assigned to Howard W. 
DeMoore. and licensed to Mnting Research, Inc. of Dallas, 
Tex., U.S.A., which is incorporated herein by reference. 

4Q The inking/coating apparatus 10 ean also apply 
TJV-ctrrable inlre and coatings. If UV-curable inks and coat- 
ings arc "Hlfr"*. ultra-violet dryers/extractors arc installed 
adjacent to the high velocity hot air dryer/extractor units 
124, 126 and 128, respectively. 

45 It will be appreciated that the LITHOFUEX™ printing 
process described herein makes it possible to selectively 
operate a printing unit of a press in the Hrhographic printing 
mode while simultaneously operating another printing unit 
of the same press in either the flexographic printing mode or 

50 in the waterless printing mode, while also providing the 
capability to print or coat, separately or simultaneously 
from either the plate position or the blanket position. The 
dual cradle support arrangement of the present invention 
makes it possible to quickly change over from inking/ 

53 coating on the blanket cylinder position to inking/coating on 
the plate cylinder position with minimum press down-time, 
since it is only necessary to remove and reposition or replace 
the applicator roller 66 while the inkug/coating apparatus 
10 is in the retracted position* E is only necessary to remove 

$o four cap screws, lift the applicator roller 66 from the cradle, 
and reposition it in the other cradle. AH of this can be 
accomplished in a few minutes, without removing the 
inkiflgfcoatiDg apparatus 10 from the press. 
It is possible to spot coat or overall coat from the plate 

65 position or from the blanket position with flexographic inks 
or coatings on one printing unit and then spot coat or overall 
coat with UV-curable inks or coatings from the plate posi- 
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tion or from the blanket position on Mother priming unit The metering surfaces of the upper and lower applicator 

during me same press iud/mckovo, the press operator can rollers have different cell sizes and volumetric capacities 

spot or overall coal from, the plate for one job. and then spot which accommodate the coarse and line me^c par&des. 

Zd/or overall coat from me Wankct on the next job. For example, the aniloX roller 111 mounted in the upper 

The oosMonlDii of the applicator roller relative to the 5 cradle position 102 which transfers the coarse metallic 

olSTbknkef te repeaiaMTto a predetermined preset particles 140 preferably has* screen fane count in the range 

SvepS^ Co^equently, omyrinor printing unit of 100-300 lines per kch (39-U8 Unes per c^and *e 

SS^oc alterations may be required for the metering surface of the amlox roller 66 mounted on the 

UTHoSS^ ' pro^Although amomatk extension and lower cradle 100 which transf ers the relauvely fine metallic 

re?^O^rb«n^cribcd in connection with the cxem- 10 particles 142 preferably a screen line count in the raoge 

SrTe^bocuS, extension to the operative (on- W of 20CM5OO lines per inch (79-236 lines per cm). 

mSs^oT) PoSn and retraction to a noJopcrrivc (off- After transfer from the plate to the blanket, the fine 

Session) position can be carried out manually, if desired, metallic parades 142 form a layer over the coarse metalhc 

tome manual embodiment, it is necessary to latch the particles 140. As both bronze layers are offset onto die 

mW/coating apparatus 10 to the press side frames 14.15 substrate S. the layer of Am metallic particles 142 « printed 

toft? opSe(oninpression) position, and to mechani- 15 onto the substrate S with the top layer of coarse metaUic 

callY nroTthe intogteoating apparatus in me off-impression panicles 140 providing a texmred\ grainy appearance. The 

SS)poS. ' fine wrtnllic particles 142 cover the substate wtuch would 

SfL«^n« ^S^aDDW printing ink and/or coating producing a textured finish. For example, coarse and fine 

simulta? farces 5 * meUllizcd P» C^^f"£ 
n^oTlv anolvine raintine inkaod/or coating material to a 25 (peadesceni) and the like, can be substituted for the metallic 
K or I P blanketTtt^ TvSk* eyunde? of the same particles for producing unWed surface vanatons, appear- 
£££ tmiLvS me same color inkTused by the upper ances and effects. All of the f^^^^a^S 
k^^eraPPlicatorrollers from the plate position and from the metallic parades, are preferably k whdjat placet 
% , Un£*p«£ simultaneously 1 ^ the same printing form, and have a size ^"^^^^^^ 
unit, a "double bump- or double inking films or coating s0 an amlox applicator roller. Other particulate or granular 
layers arc applied totfie substrate S during a single pass of materiaL for example stone grit having irregular form and 
the substrate through the printing unit The tack of the two size, can be used to good advantage, 
inks or coating materials must be compatible for good Solid metal particles in platelet form, which are good 
transfer during the double bump. Moreover, the inking/ reflectors of light, are preferred for producing the bronzed- 
coating apparatus 10 can be used for supplying ink or ^ appearance and effect. However, various textured 
coating material to the blanket cylinder of arotary offset web finishes, which could have light-reflective properties, can be 
press, or to the blanket of a dedicated coating unit. produced by using granular materials such as stone grit 
According 10 conventional bronzing techniques, a metal- Most commonly used metals include copper, zinc and alo- 
ne (bronze) powder is applied off-l ine to previously printed pkm. Other ductile metala can be used, if desired, 
substrate which produces a grainy, textured finish or appear- Moreover, the coarse and fine particles need not be made of 
■ncc. The on-line application of bronze material by conven- ^ ssaa£ particulate material. Various effects and textured 
tional flexographic or lithographic printing will only pro- appearances can be produced by utilizing diverse particulate 
duce a smooth., continuous appearance. However, a grainy, for 4c particles and the fine particles, 
textured finish is preferred for highest quahty printing r-sKcaveiy. Further, cither fine or coarse particle ink or 
which, prior to the present invention, could only be pro- ^« ^ ^ pdoted ^ me upper cradle 
duced by off-line methods. « position, and either fine or coarse particle ink or coating 
Referring now to FIG. 14 and PIG. IS n^aUic^c or P^J from the tower cradle position, 
coating material is ^ed on-^to the^bsn^e S by J""™^ theVcM or surface finish mails desired, 
simultaneous JP«*» of the upper and ^"J&£** Twill be apprecktedthat the last printing unit 28 can be 
rollers 67K 66 to produce an uneven surface fimsh ^vu* J£^g ! ££ kml inking/coating cajabihties which 
a bronze-like textured or LcX^og^pSc. waterless, aqucots andflexographic 
t^^SSST^SSSfSt Passes. vSTsubstratn surface effects (f or «amplc 

The doctor blade reservoir 70 in me upper cradle position "J uuews J 

supplies bronze ink or coating material having relatively * M ^™J^Z2? JrScfeffccTw special 
co£e. ^^^f^Tco^^il 60 SnSntrmiby P^T^Z ^triple 

graphic ink. The coarse 1^.^ ^XSflR S«h asWed by applying a mu^ of ink or layer of 

applied to the plate P by «» ^ 0V V& C freshly printed or coated doable 

in me upper cradle position 102. At the^^ flexc- ^J^ZmOf while the subsume is on the impres- 

erachic and/or bronze ink or coating r a ar en a l naYing rcia- uuu v ' " \. „ - f 

m^c 1€0 if is necessary to remove tbe SUPER BLUE© flexible 
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covering &om the delivery cylinder 42, and it is also 
necessary to modify or convert the delivery cylinder 42 for 
inking/coating service by mounting a plate or blanket B on 
the delivery cylinder 42, as shown in FIG. 3 and FIG. d. 
Packing material is placed under the plate or blanket B, 5 
thereby packing the plate or blanket B at the correct packed- 
to-print radial clearance so that ink or coating material will 
be printed or coated onto the freshly printed substrate S as 
ic transfers through fee nip between the plate or blanket B on 
the converted delivery cylinder 42 and the last impression JQ 
cylinder 36. According to this arrangement, a freshly printed 
or coated substrate is overprinted or overcoated with a third 
film or layer of ink or coating material simultaneously while 
a second film or layer of ink or coating marrrial is being 
over-printed ox over-coated on the last impression cylinder 15 
36. 

The auxiliary infclngfcoaring apparatus 97 and the con- 
verted ox modified delivery cylinder 42 are mounted on the 
delivery drive shaft 43. The inking/coating apparatus 97 
includes an applicator roller, preferably an anilox applicator ^ 
roller 97a, for supplying ink or coating material to a plate 
or blanket B on the modified or converted delivery cylinder 
42. The in-line inking/coating apparatus 97 and the modified 
or converted delivery cylinder 42 are preferably constructed 
as described in U-S, Pat No. 5,176,077 to Howard W, ^ 
DeMoore (co-inventor and assignee), which is hereby incor- 
porated by reference. The in-line inking/coatiiig apparatus 
97 is manufactured and sold by Printing Research. Inc. of 
Dallas, Tex., U.S under its trademarJc SUPER BLUE EZ 
COATER**- ao 

Alter the delivery cylinder 42 has been modified or 
converted for inking/coating service, and because of the 
reduced nip clearance Imposed by the plate or blanket B, the 
modified delivery cylinder 42 can no longer perform its 
original function of guiding and transferring the freshly 35 
printed or coated substrate. Instead, (he modified or con- 
verted delivery cylinder 42 functions as a part of the 
inking/coating apparatus 97 by printing or coating a third 
down film of ink or layer of coating material onto the freshly 
printed or coated substrate as it is simultaneously printed or ^ 
coated oa the Last impression cylinder 36. Moreover, the 
mutual tack between the second down ink film or coating 
layer and the third down ink film or coating layer causes the 
overprinted or overcoated substrate to cling to the plate or 
blanket, thus opposing or resisting separation of die sub- 45 
strafe from the plate or blanket 

To remedy this problem, a vacuum-assisted transfer appa- 
ratus 99 is mounted adjacent the modified or converted 
delivery cylinder 42 as shown in FIG. 3 and FIG, 4. Another 
purpose of the vaomm»assisted transfer apparatus 99 is to 50 
separate the freshly overprinted or overcoated triple bump 
substrate from the plate or blanket B as the substrate 
transfers through the nip. The vacuum-assisted transfer 
apparatus 99 produces a pressure differential across the 
freshly overprinted ox overcoated sobsnaxe as it transfers 55 
through the nip, thus producing a separation force onto the 
substrate and providing a dean separation from the plate or 

The vacuum-assisted transfer apparams 99 is preferably 
constructed as described in U-S.PatNos. 5,113,255; 5,127, eo 
329; 5,205,217; 5,228391; 5243,909; and 5,419m all to 
Howard W. DeMoore, co-inventor, which ate incorporated 
herein by reference. The vacuum-assisted transfer apparatus 
99 is manufactured and sold by Printing Research. lac, of 
Dallas, Tex.. U.S.A. under its trademark BACVAC®. 65 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 



changes, substitutions and alterations can be made herein 
without departing from the spirit and scope of the present 
invention as defined by the appended claims. 
What is claimed is; 

1. A method for printing in a rotary offset press of the type 
including first and second printing units, the first printing 
unit having a fiexographic printing plate, a blanket, an 
impression cylinder and inlting/coating applicator means for 
applying aqueous or fiexographic printing ink or coating 
material to the fiexographic printing plate and/or to the 
blanket comprising the following steps performed in suc- 
cession in the first printing unit 

applying a first spot or overall coating of aqueous or 
fiexographic printing ink or coating material to the 
flexographic printing plate; 
transferring the aqueous or fiexographic printing ink or 
coating material from the fiexographic printing plate to 
the blanket; 

applying a second spot or overall film of aqueous or 
fiexographic printing ink or-layer of coating material to 
the blanker, 

transferring ink or coating p™igri*l from the blanket to a 
substrate as the substrate is transferred through the nip 
between the blanket and the impression cylinder; and. 
drying the aqueous or fiexographic ink or coating material 
on the freshly printed or coated substrate before the 
substrate is printed, coated or otherwise processed on 
the second printing unit 

2. The printing method as defined in claim 1, including the 
steps: 

applying a primer coating of an aqueous or fiexographic 
ink or coating py^^ri 3 * to a substrate in the first printing 
unit; 

trapping and sealing particulate material such as dust lint, 
anti-offset spray powder and the like under the primer 
coating; 

drying the primer coating on the substrate before the 
substrate is printed or coated on die second printing 
unit; and, 

overprinting the freshly coated substrate in the second 
printing unit 

3. The printing method as defined in daim 1, 
wherein the drying step is performed by directing heated 

air onto the freshly printed or coated substrate while the 
freshly printed or coated substrate is in contact with the 
impression cylinder of the first printing unit 

4. The panting method as defined in claim 1, including the 
steps: 

transferring the freshly primed or coated substrate to an 
intermediate transfer cylinder disposed between the 
first and second printing units; and. 
drying the freshly printed or coated substrate while said 
substrate is in contact with the intermediate transfer 
cylinder. 

5. The printing method as defined in claim 1. wherein: 
the drying step is performed by directing heated air onto 

the freshly printed or coated substrate while the freshly 
printed or coated substrate is in contact with an impres- 
sion cylinder in the second printing unit 

6. The printing method as defined in claim 1. wherein the 
drying step is performed by directing heated air from a dryer 
onto the freshly printed or coated substrare, and including 
the step: 

extracting hot air* moisture and volatfies from an exposure 
zone between the freshly printed or coated substrate 
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and the dryer while the freshly printed or coated 
substrate is in contact with the impression cylinder of 
the first printing unit. 

7. The printing method as defined in claim 1< including the 
steps: 

transferring the freshly printed or coated substrate to an 
intermediate transfer cylinder disposed between the 
first and second printing units; 

directing heated air from a dryer onto the freshly pdnied 
or coated substrate while said substrate is in contact 
with the intermediate transfer cylinder; and, 

extracting hot air, moisture and volatile; from an exposure 
zone between the freshly printed or coated substrate 
and said dryer while the freshly printed or coated 
substrate is in contact with the intermediate transfer 
cylinder. 

8. The printing method as defined in daim l f including the 
sreps: 

transferring me freshly printed or coated substrate to an 
impression cylinder on the second printing unit; 

directing heated air from a dryer onto the freshly printed 
or coated substrate while said substrate is in contact 
with the impression cylinder of the second printing 
unit; and, 

~- extracting hot air T moisture and volatiles from an exposure 
zone between the freshly printed or coated substrate 
^ and said dryer while said substrate is in contact with the 
Lj impression cylinder of the second printing unit 

9. A method for providing an uneven printed or coated 
I h layer on a substrate in a rotary offset printing press of the 
" : type including a panting unit having a plate cylinder, a 
^ flexographic printing plate mounted on me plate cylinder, a 

Maniac cylinder; a plate or blanket mounted on the blanket 
fTi cylinder, an impression cylinder and applicator means for 
ws applying aqueous or flexographic printing ink or coaling 
" material to the flexographic printing plate and/or to the plate 
Q ox hl*«frgt on the blanket cylinder, comprising the following 
i fi steps performed in succession in the printing unit 
Zrl applying a first down layer of aqueous or flexographic ink 
— ■ or coating ro p»™i containing relatively coarse par- 
£ tides to the flexographic plate; 
p transferring the relatively coarse panicle printing ink or 
U. coating material from the flexographic printing plate to 
rr the plate or blanket on the blanket cylinder; 

applying a second down layer of aqueous or flexographic 
pHnrfng ink or coating material containing relatively 
fine particles onto the relatively coarse particle printing 
ink or coating material; 
t ransferring the coarse and fine particle ink or coaling so 
Tmrrmal from the blanker or plate on the blanket 
cylinder onto a substrate as the substrate is transferred 
through the nip between the blanket cylinder and the 
impression cylinder; and, 
drying the freshly printed or coated substrate before the 55 
freshly printed or coated substrate is subsequently 
printed, coated or otherwise processed. 
10. The method as set forth in claim 9, wherein the coarse 
and fine panicles comprise a metal selected from the group 
including copper,, anc and aluminum. 

LL The method as set forth in daim 9, wherein the coarse 
and fine particles comprise a non-metaltic material selected 
from the group consisting of mica, silicon, stone grit and 
plastic. 

12. The method as set forth in daim 9, wherein the coarse 
and fine particles comprise diverse particulate materials, 
respectively. 
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13. A method for printing or coating a substrate on the last 
printing unit of a rotary offset printing press of the tape 
induding a plate cylinder, a printing plate mounted on the 
plate cylinder, a blanket cylinder, a plare oi blanket mounted 
on the blanket cylinder, an impression cylinder; inking/ 
coating apparatus for applying printing ink or coating mate- 
rial simultaneously or separately to the flexographic printing 
plate and/or to the plate or blanket on the blanket cylinder, 
and induding an inking/coating cylinder mounted adjacent 
the last printing unit for printing a film of ink or layer of 
coating material over a freshly printed substrate, comprising 
the steps: 

applying a first down film of printing ink or layer of 

coating material to the printing plate; 
transferring printing ink or coating material from the 
printing plate to a plate or blanket on the blanket 
cylinder; 

applying a second down film of printing ink or layer of 
coating material over the first down film or layer on the 
plate or blanket on the blanket cylinder; 
transferring ink ox coating material from (he blanket or 
plate on die blanket cylinder onto a substrate as the 
substrate is transferred through the nip between the 
blanket cylinder and the impression cylinder; and 
simultaneously printing a third down film of printing ink 
or layer of coating material over the second down film 
of ink or layer of coating material while the second 
down film or layer is being printed or coated on the last 
impression cylinder. 

14. Amethod for printing or coaling a substrate in a rotary 
offset printing press of the type including a printing unit 
having a plate cylinder, a flexographic printing plate 
mounted on the plate cylinder, a blanket cylinder, a plate or 
blanket mounted on the blanket cylinder, an impression 
cylinder, and inkin^coating apparatus for applying flexo- 
graphic or aqueous printing ink or coating material to the 
flexographic printing plate and/or to the plate or blanket on 
the blanket cylinder, onnprising the following steps; 

applying a first down film or layer of flexographic or 
aqueous printing ink or coating material to the flexo- 
graphic printing phue; 
transferring printing ink or coating material from the 
flexographic printing plate to the plate or blanket on the 
blanket cylinder, 
applying a second down film or layer of aqueous or 
flexographic printing ink or coating material over the 
first dowel film or layer on the plate or blanket on the 
blanket cylinder, 
transferring ink or coating material from the blanket or 
plate on the blanket cylinder onto a substrate as the 
substrate is transferred through the nip between the 
blanket cylinder and the impression cylinder; and, 
drying the freshly printed or coaxed substrate before the 
substrate is subsequently printed, coaxed or otherwise 
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15. Amethod of printing or coating a substrate in a rotary 
offset printing press as set forth in daim 14. wherein the 
printing is the last printing unit of the rotary offset 
printing press and a delivery cylinder is mounted on the last 
printing unit far transferring the freshly printed substrate 
along a substrate travd path, induding the steps: 

modifying the delivery cylinder by mounting a plate or 
blanket on the delivery cylinder; 

transferring ink or coating material to the plate or blanket 
on the modified delivery cylinder, and 
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transferring a third down film or J ay ex of aqueous ox 
flcxographic printing ink or coating material from the 
plate or blanket over the second down film or layer 
simultaneously while the freshly printed or coated 
substrate is on the last impression cylinder of the last 
printing unit. 

16, A method for rotary offset printing as defined in any 
one of claims L 9. 13 or 14, including the steps: 
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circulating liquid ink or coating material from a supply 
container to said inidng/coaring applicator means and 
from said inking/coating applicator means to the supply 
container; and, 

beating or cooling the liquid ink or coating material as it 
is circulated. 
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[57] ABSTRACT 

A retractable iiMiuc inking/coaling apparatus can apply 
either spot or overall. inkingfcoating material to a plate 
and/or a blanket oo the first printing unit or on any coo- 
sccutive printing unit o£ any rotary offset printing press. The 
inking/coaling apparatus is ptvotally mounted within the 
conventional "darnpener apace of any lithographic printing 
unit. The aqueous component of the flexograpbic printing 
ink or aqueous coaling rnaicriul is evaporated and dried by 
high velocity* hot air dryers and high performance heat and 
raoiarurc extractors so dial the aqueous or Hcxograpbic ink 
or coating materia] on a freshly printed or coated sheet is dry 
and can be dry-irappcd on the next printing unit. The 
inking/coating apparatus includes dual cradles that support 
first and Second applicator rollers so that the inking/coating 
apparatus can apply a double bump of mjueous/tlexogruphic 
or UV-curable printing ink or coating nuieral to a plate on 
the plate cylinder, while simultaneously applying aqueous, 
flexograhic or U V-curable printing ink or coaling material lo 
a plate or a blankol on the blanket cylinder, and thereafter 
onto a sheet as the sheet is tranhferred through. the nip 
between the hfonket cylinder and the impression cylinder, A 
triple bump is printed or coaled on the last printing unit with 
the aid of an impression cylinder inking/coating unit. 

26 Claims, 15 Drawing Sheets 
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RETRACTABLE PlUNTTNG-COATING UNIT 
OPERABLE ON THE PLATE AND BLANKET 
CYLINDERS SIMULTANEOUSLY FROM THE 
DAMPliNER SIDE OF THE FIRST PRINTING 

UNIT OR ANY CONSECUTIVE PRINTING 
UNIT OR ANY ROTARY OFFSET PRINTING 
PRESS 

CROSS REFERENCE TO OTHER 
APPLICATIONS 

This application is a continuation-in-part of prior Appli- 
cation Stir. No. (W53S,422 filed Ocl 2, 1995, dow aban- 
doned by invcniars Howard W. DcMoore, Ronald M 
Rcndleman and John W. Bird whicb in turn wus> a 
coniirjuaiion-in-pBTi of prior parent application Sec No. 
08/435,798, tilled "Retractable Inking/Coating Apparatus 
Having Ferris Movement Between Printing Units*', filed 
May 4, 1995 by the same inventors for which priority benefit 
under § 120 is claimed. 

FIELD OF THE INVENTION 

This invention relates generally to sheet-fed or web-led, 
rotary offset lithographic printing presses, and more 
particularly, to a new Hud improved inkingycoating apparatus 
for the in-line application of aqueous or flexographic print- 
ing inks, primer or protective/decorative coatings applied 
simultaneously to the plate and blanket of tbe first or any 
consecutive priming vail of any lithographic printing press, 

BACKGROUND OF TIIE INVENTION 

Conventional sbect-fed, rotary ot&ct printing presses 
typically include one or more printing units through which 
individual sheets arc fed and printed. After the last printing 
unit, freshly printed .sheets are transferred by a delivery 
conveyor to the delivery end of the press where ihc freshly 
printed and/or coaled sheets arc collected And stacked uni- 
formly. In a typical sbeei-red, rotary offset priming press 
such as the Heidelberg Speedmaster line of presses, the 
delivery conveyor includes a pair of endless chains carrying 
grippcr bars with gripper fingers which grip and pull freshly 
printed sheets from the last impression cylinder and convey 
the sheets to the sheet deliver)' stacker. 

Since the inks used with sheet fed rotary oflset printing 
presses are typically wet and tacky, special precautions must 
be taken to prevent marking and smearing of the freshly 
printed or coated sheets as the sheets arc transferred from 
one printing unit to another. The printed ink on the surface 
of the shed dries, relatively slowly and is easily smeared 
during subsequent transfer between printing units. Marking, 
smearing and smudging can be prevented by a vacuum 
assisted .sheet transfer apparatus as described in the follow- 
ing U.S. Pai. Nos: 5,113,255; 5,127,329; 5,205,217; 5,228. 
391; 5,243,909; and 5,419,254, all to Howard W, DcMoore, 
co-inventor, and manufactured and sold by Printing 
Research, Inc. of Dallas, Tex., U.S. A. under its trademark 
BACVAC™. 

In some printing jobs, oflkctving is prevented by applying 
a protective and/or decorative coating material over alt or a 
portion of the frwshly printed sliecLs. Some coatings are 
formed of a UV-cUrable or waier-tlispcrscd resin applied a& 
a liquid solution over the freshly printed sheets to protect the 
ink from ofisetung or set-off and improve the appearance of 
the freshly printed sheet*. Such coatings are particularly 
desirable when decorative or protective finishes ore applied 
in tbe printing of posters, record jackets, brochures, 
magazines, folding cartons and the like. 
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DESCRIPTION OF THE PRIOR ART 

Various arrangements have been made for applying the 
coating as an in-line -priming operation by using the last 

5 priming unit of the press as the coaling application unit. For 
example, U.S. PaL Nos. 4,270,4*3; 4,685,414; and 4,779, 
557 disclose coating apparatus which can be moved into 
position to permit the blanket cylinder of the last printing 
unit of a printing press to be used to apply a coating material 

1() over tbe freshly printed sheets, fn U.S. Pat. No. 4,841,903 
(Bird) (here are disclosed coating apparams which can be 
selectively moved between the plate cylinder or the blanket 
cylinder of the last printing unit of the press so the last 
printing unit can only be used for coating purposes. 

^ 5 However, when coaling apparatus of these types arc being 
used, the lasl printing unit cannot be used to print ink to the 
sheets, but rather can only be used for the coating operation. 
Thus, while coaling with this type of in-line coaling 
apparatus, the printing press loses the capability of printing 

nQ on the lasl printing unit as it is converted to a coatiug unit. 
'j*hc coater of U.S. Pat. No. 5,107,790 (Sliker el ai) is 
retractable along an inclined rail for extending and retracting 
a coaler head into engagement with a blanket on the blanket 
cylinder. Because of its si'7£, the rail -retractable crater can 

25 only be installed bcrween the last printing unit of the press 
and the delivery sheet stacker, and cannot be used for 
tiiierunil coating. The coaler of U.S. Pat. No. 4,615,293 
(Jahn) provides rwo separate, independent coatcrs located on 
the dampencr side of a convened printing unit for applying 

30 lacquer to a plate and to a rubber blanket. Consequently, 
although a plate and blanket are provided, the coating unit 
of J aim's press is rcsiricied to a dedicated coating opera don 
only. 

Proposals have been made for overcoming the loss of a 

3S printing unit when in-line coating is used, for example as set 
forth in U.S. Pat. No. 5,176,077 to Howard W. DeMoore 
(co-inventor and assignee), which discloses a coating appa- 
ratus having an applicator roller positioned to apply the 
coating material to the freshly printed sheet while the sheet 

ao is still on the last impression cylinder of the press. This 
allows the last printing unit to print and coat simultaneously, 
so that no loss of printing unit capability results. 

Some conventional coalers arc rail-mounted and occupy a 
large amount of press space and reduce access to the press. 

45 Elaborate equipment is needed for retracting such coatcrs 
from the operative coating position to the inoperative 
position, which reduces access to the printing unit. 

Accordingly, there is a need for art in-line inkiag/coaiing 
apparatus which does not result in the loss of a printing unit. 

Sft does not extend the length of the press, and which can print 
aod coal aqueous and llcxographic inks and coating male- 
rials simultaneously onto the plate and blanket on any 
Jilhographic priming unit of any lithographic printing press, 

^ including the first printing unit. 

OBJKCJ-S OF THE INVENTION 

Accordingly, a general object of the present invention is 
to provide improved inking/coaling apparatus which is 

S q capable of selectively applying ink or coating material to a 
plate on a plate cylinder or ink or coating material to a plate 
or blanket on a blanket cylinder. 

A specific object of ihc present invention is to provide 
improved inking/coaling apparatus of the character 

65 described which is extendable into inking/coating engage- 
ment with either a plate on a plate cylinder or to a plate or 
blanket on a blanket cylinder. 
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A related objcci of the present invention is to provide 
improved inking/coating apparatus of the character 
described which is capable of being mounted on any litho- 
graphic printing unit of the press and docs not interfere with 
operator access to the plate cylinder, blanket cylinder, or 
adjacent printing units. 

Another object of the preseul invention is lu provide 
improved inking/coating apparatus of the character 
described, which can be moved from an operative inking/ 
coating engagement position adjacent to & plate cylinder or 
a blanket cylinder to a non-operative, retracted position. 

Still another object of the present invention is to provide 
improved inking/coating apparatus of the character 
described, which can be used for applying aqueous, flexo- 
graphic and ultra-violet curable inks and/or coatings in 
combination with lithographic, Uexographic and waterless 
printing processes on any rotary ofiset printing press. 

A eclated object of the present invention is to provide 
improved inking.'cnaiing apparatus of the character 
described which is capable of applying aqueous of flexo- 
graphic ink or coating material on one printing unit, for 
example inc first printing unit, and dryuig the ink or coating 
material before it is printed or coaled on the next printing 
unit so that it can be overprinted or overcoated immediately 
on the next printing unit with waterless, aqueous, flexo- 
graphic or lithographic inks or coaling materials. 

Yet Another object of the present invention is to provide 
improved inking/coating apparatus for use on a multiple 
color rotary offset printing press; that can apply ink or 
coating material separately and/or simultaneously to the 
plate and/or blanket of a printing unit of tbu press from a 
single operative position, and from a single inking/coating 
Apparatus. 

A related object of tht present invention is to provide 
improved inking/coating apparatus of the character 
described, in which virtually no printing unit adjustment or 
alteration is required when the inking/coaling apparatus is 
converted from plate to blanket priming or coating and vice 
vcrsa. 

Another object of the present invention is to provide 
improved inking/uoaling apparatus that can be operaMy 
mounted in the darnpener space of any lithographic printing 
unit for inking/coaling engagement with either a plate on a 
plate cylinder or * plate or blanket on a blanket cylinder, and 
which does not interfere with operator movement or activi- 
ties id the imerunil space between printing units. 

SUMMARY OF THE INVENTION 

"Hie foregoing objects are achieved by a retractable, 
in-line inking/coating apparatus which is mounted on the 
darnpener side of any printing unit of a rotary offset preRS for 
movement between an operative (on-i repression) inking/ 
coating position and a retracted, disengaged (off- impression) 
pnsi Lion. Tht inking/coaling apparatus includes an applica- 
tor roller which is movnblc inLo and out of engagement with 
a plate on a pJate cylinder or a blanket on a blanket cylinder. 
The inking/coating applicator head is pivoially coupled to a 
printing unit by pivot pins which arc mounted on the press 
side frames in tbc traditional darnpener space of the printing 
unit in parallel alignment with the plate cylinder and the 
blanket cylinder. This danapeiier space mounting arrange- 
ment allows the inking/coating unit to be installed between 
any adjacent printing units on the press. 

In tbc preferred embodiment, the applicator head includes 
vertically spaced pairs of cradle members with one cradle 
pair being adapted for supporting an inking/coaling appli- 
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cater roller in alignment with a plate cylinder, and the other 
cradle pair supporting an inking/coaling applicator roller in 
alignment with the blanket cylinder, respectively, when the 
applicator bead is in the operative position. Because of the 

5 pivoLal support provided by the pivot pins, the applicator 
head can be extended and retracted within the limited space 
available in the traditional darnpener space, without restrict* 
ing operator access to the printing unit cylinders and without 
causing a printing unit to lose Us printing capability. 

*° When the inldng/coating apparatus is used in combination 
with a flexographic printing plate and aqueous or flcro- 
graphic ink or coating material, the water component of the 
aqueous or fLcxographic ink or coating material on the 
freshly printed or coated sheet is evaporated and dried by a 

35 high velocity, not air interumt dryer sad a high volume heat 
and moisture extractor assembly so that the freshly printed 
ink or coaling material i& dry before the sheet is printed or 
coated on the next printing unit. This quick drying process 
permits a base layer or film of iok> for example opaque while 

2: > or metallic (gold, silver or other mciallics) ink to be printed 
on the first printing unit, and then overprinted on the next 
priming unit without back-trapping or doc gain. 

Tbc construction and operation of the present invention 
will be understood from the following detailed description 

2 * taken in conjunction with the accomp any ing drawings which 
disclose, byway of example, the principles and advantages 
of ihe present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

FIG. 1 is a perspective view of a sheet fed, rotary offset 
printing press having inking/coaling apparatus embodying 
the present invention; 

FIG. 2 is a simplified perspective view of the single head, 
35 dual cradle inking/coating apparatus of the present inven- 
tion; 

FJG. 3 is a schematic side elevationnl view of tbc printing 
press of FIG. 1 having single head, dual cradle inking/ 
coating apparatus installed in the traditional dampeoer posi- 
40 lion of the first, second and last printing units; 

FIG. 4 is a simplified side elcvational view showing the 
single bead, dual cradle inking/coaling appttruLu* in the 
operative inking/coaling position [or simultaneously print- 
ing on the printing plate and blanket on the fourth printing 
45 unit; 

FIG. 5 is a simplified side elcvational view showing the 
single head, dual cradle inking/coaling apparatus in the 
Operative position for spot or overall inking or coating on the 
^ blanket of the first printing unit, and showing the dual cradle 
inking/coating apparatus in the operative position for spot or 
overall inking or coming on the printing plate ot the Second 
printing unit; 

FIG, 6 is a simplified side elcvational view of the single 
5J hcad r dual cradle inking/coating apparatus of FIG. 4 and 
FIG. 5. partially broken away, showing the single head, dual 
cradle inking/coau'ng apparatus in the operative coating 
position and having a sealed doctor blade reservoir assembly 
for spot or overall coating on the blanket; 
63 FIG. 7 is a schematic view showing a bcaL exchanger and 
punjp assembly connected to the single head, dual cradle 
inking/coating apparatus for circulating temperature con- 
trolled ink or coating material to the inking/coating appa- 
ratus; 

65 FIG. 8 is a sid* clevaiional view, partially broken away, 
and similar to FIG. 6 which illustrates an alternative coaling 
head arrangement; 
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FIG, 9 is a simplified elevational view of a printing unit sheet-fed or web-fcd, rotary oCEset printing press, herein 

which illustrates pivotal coupling of die inking/coating generally designated 12. In this instance, as shown ic FIG. 

apparatus on the printing unit side frame members; 1, the inking/coating apparatus 10 is installed in a four unit 

HG. 10 is a view similar to FIG. 2 in which a pair of split to\^y °^ set printing press 12, such as that manufactured by 

applicator rollers arc mounted in the upper cradle and lower 5 Heidelbergcr Druckmaschiacn AG of Germany under iis 

cradle, respectively; designation Heidelberg Speedmasicr SM302 (40", 1 02 cm). 

HG. II is a side elcvationil view of a split applicator The press 12 includes a press frame 14 coupled at one end, 

roller; Herein the right end, to a sheet feeder 16 from which sheets, 

FIG. 12 is a perspective view of a doctor blade reservoir 1C| hcfci ? desxgnatcd S> are individually and I sequentially fed 

which is centrally partitioned by a seal clement; 30 ^^he press, arid at the oppose end with a sheet delivery 

. , . ' stacker 20 m which the freshly pnnted sheets arc collected 

FIG. 13 is a sectional view showing sealing engagement ^ Inlcrposcd bclwtcn tbe shccl fceder u and ^ 

of the ,s P ht applicator roiler against the partiuon seal clement sfaeet dc]ivcfy 6Uckcf 2Q arc fouf substMllialiy idcmical 

of FIG. 12; snee{ printing units 22, 24, 26 nod 28 which can print four 

FIG. 14 is a view similar to FIG. 8 which illustrates an 35 different colors Onto the sheets as tbey arc transferred 

alternative inking/coating embodiment; through the press 12. The printing units are housed within 

FIG. IS is a simplified aide clcvationuJ view of asubUratc printing towers Tl, T2, T3 and T4 formed by side frame 

which has a bronzcd-Ukc finish which is applied by simul- members 14, 15. Each printing tower has a delivery side 25 

Lancous operation of the dual applicator roller embodiment and a dampener side 27. A dampencr space 29 is partially 

of FIG. 14; * 20 enclosed by toe side frames on the dampencr side of the 

FIG. 16 is a side elevation al view, partly in section, of a printing unit, 

pan roller having separate transfer surfaces mounted on a As illustrated, the printing units 22, 24, 26 and 28 are 

split fountain pan; substantially identical and of conventional design. The first 

FIG. 17 is a simplified side clcvational view of the dual priming unit 22 includes an in-iced transfer cylinder 30, a 

cradle inking/coating apparatus, partially broken away, 2 ' plate cybndet 32, a bUnket cylinder 34 and an impression 

which aiusiraies an alternative inking/coating head appara- cylinder 36, all supported for rotation id parallel alignment 

bis featuring a single doctor blade assembly, anilox appli- bclwcc * * e P"*s side frames 14, 15 which define printing 

cator roller rnonn ted on the lower cradle; and unil towers Tl. T2, T3 and T4. Each o: the first three printing 

FIG, 1» is a side elevational view, partly in section, of a 30 ™*Z2, 24 «cj I 26 have a transfer cylinder 38 disposed to 

single doctor blade anilox applicator roller assembly having teb * 1™ f f ™ the adjacenimpres- 

scparate transfer surfaces, aid a split fountain pan having s ™ estate l ™ sfcr " lhe 

.ejamc fountain c^pmmens. with the separate fountain " e * 1 P" flt ^ ™* via an intermediate transfer drum 40, 

cornpartmenis being supplied with different inks or coating Tn& last printing unit 28 includes a delivery cylinder 42 

materials from separate otf-preis sources. 35 rnounied on a delivery shaft 43. The delivery cylinder 42 

supports the freshly printed sheet 18 as it is transferred from 

DETAILED DESCRIPTION OF TIIE the last impression cylinder 36 to a delivery conveyor 

PREFERRED EMBODIMENTS system, generally designated 44. which transfers the freshly 

As u«d herein, the term "processed" refers to printing F rinlc ? sh f \ l ° lhc 2 ?> To P re * cnt 

and coating methods which can be applied to either side of <o ^ a "T^Ti* v™***™ 

a substrate, including the application of lithograph*, f *^3ffi" * 2 >™ "J l dwDBd ^ U ^ S - 

waterless, UV-curaWc, aqueous and nexographiu inks and/or ?«■ No. 4 402.267 to Howard W DcMoore, which is 

coating. The term "substrate" refers to shoe; and web «corpor*t«d bcreiu ft ^ * 

material. Also, as used herein, the term "waterless printing manufactu^d and sold by Anting Research Ioe. of DaDa*. 

plate" refers ic a printing plate having image area, and 45 * x .- U ' S ' A *' undcr " s *« d ™«k SUPI * BLUE®, 

non-image areas which are oleophilic and oleopuobic, Optionally, a vacuum-assisied sheet transfer assembly 

respectively. "Waicricss priming inV refers to an oil-based manulaedijnul and sold by L^**^*^- oE ™f> 

ink which does not contain a significant aqueous component. Tex - U ~ s - A " ^ 115 ^demark BACVA£» can be sub- 

"Flexographic plate'" refers to a flexible printing plait hav- stituwtl for the delivery transfer cylinder 42 and flexible 

iog a relief surface which is wcttable by flexographic ink or 50 covcnn £- 

coating material. "Flexographic printing ink or coaling Tbe delivery conveyor system 44 as shown in FIG. 2 is of 

material" refers to an ink or auLing malcrial having a base conventional design and includes a pair of endless delivery 

constituent of cither water, solvent or UV-curablc liquid. gripper chains 46, only one of which is shown carrying at 

U U V-curablc lithographic printing ink and coating material" regular spaced locations along the chains, laterally disposed 

refers 10 oil-based priming inks and coating materials that 55 gripper ban* having gripper fingers used 10 grip the leading 

cad be cured (dried) photomcchanically by exposure to edge or a freshly printed or coaled sheet IS after it leaves tbe 

ultraviolet radiation, and that have a scnii-paite or gel-like nip between the impression cylinder 36 and delivery cylin- 

consistency. "Aqueous printing ink or coating material" der 42 of the last priming unit 2$. As the leading edge is 

refers to an ink or coating material that predominantly gripped by the gripper fingers, ihe delivery chains 46 pull the 

contains water as a solvent, diluent or vehicle. A "relief r>o sfclccl aWaV &orT > ^ impression cylinder 36 and convey 

plate" refers to a printing plate having image areas which arc the freshly printed or coated iJicct (0 the sJieci delivery 

raised relative to non-image areas which are recessed. stacker 20. 

As shown in the exemplary drawings, the present inven- Prior to reaching the delivery sheet stacker, the freshly 

lion is embodied in a new and improved in-line inlring/ primed and/or coated sheets Si pass under a delivery dryer 4* 

coating apparatus, herein tjcncrally designated 10, for apply- 65 which includes a combination of infra-red thermal radiation, 

ing aqueous, flexographic or UV-curablc inks or protective high velocity hot air flow and a high performance heat and 

and/or decorative coalings to sheets or webs printed in a moisture extractor for drying the ink anoVor the protective/ 
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decorative coaling- Preferably, the delivery dryer 48, ioclud- applicator roller 66. Both aqueous and oil-based inks and 

Lng the high pcrfoimance heat and moisture extractor is coalings arc repelled from the non-image areas, and are 

constructed as described in VS. application Scr. No. 08/116, retained in the image areas. The printing ink or coaling is 

711, filed Sep. 3, 1993, entitled "Infra-Red Forced Air Dryer then transferred from ihc image areas to an ink or coaling 

and Extractor" by Howard C Secor, Ronald M. Rendleman 5 receptive blanket B and is printed or coated onto a substrate 

and Paul D. Cnpcnbaver, commonly assigned to the assignee S. 

of the present invention, Howard W. DcMoore, and licensed For wme priming jobs, a flexographic plaic PF or a 

to Printing Research, Inc. of Dallas, Tex., U.S.A., which waterless printing plaic PW is mounted over a resilient 

manufactures and markets the delivery dryer 4* under its packing such as the blanket B on the blanker cylinder 34, for 

trademark AJR BLANKET™. 10 example as indicated by phantom lines in printing unit 22 of 

In the exemplary embodiment shown in FIG, 3, the first FIG, 5. An advantage of ibis alternative embodiment h thai 
printing unit 22 has a flexographic priming plate PF the waterless plate PW or the flexographic plate PF are 
mounted on the plate cylinder, and therefore neither an rcsiiiently supported over the blanket cylinder by the under- 
inking roller train nor a dampening system is required. A lying blanket B or other resilient packing. The radial defies- 
flexographic priming plate PF is also mounted on the plaic 35 ii Q n and give of the resilient blanket B provides uniform, 
cylinder of ihe second printing unit 24. The form rollers of positive engagement between the applicator roller 66 and a 
(he inking roller train 52 shown mounted on the second flexographic plate or waterless plate, 
priming unit 24 arc retracted and locked off to prevent plate In that arrangement, a plate is not mourned on the plate 
contact. Fleiographic ink is supplied to ihe flexographic cylinder 32; instead, a waterless plate PW is mounted on ihc 
plate PF of the second priming unit 24 by the inking/costtng 50 blanket cylinder, and the inked image on ihc waterless 
apparatus 10. printing plate is not offset but is instead transferred directly 

A suitable flexographic printing plate PF is offered by EX frum the waterier printing plate PW to Uie snbsir ate S . The 

du Pom de Nemours of Wilmington, Del., l/.S jV. under its water component of flexographic ink on the freshly printed 

trademark CYREL®. Another source is BASF Akiiengesell- sheet is evaporated by high velocity, hot air dryers and high 

schaft of Ludwigshafen, Germany, which offers a suitable 25 volume heat and moisture extractors so that ibe freshly 

flexographic printing plate under its trademark NYLOF- printed aqueous or flexographic ink is dried before ihe 

LEX<&. substrate is printed on the next printing unii. 

The Third printing unit 26 as illustrated in FIG. 3 and KIG. Referring now to FtC. 2, FIG. 3 and FIG. 9, the inking/ 

4 is equipped for Uthograpbic printing and includes an „ coaling apparatus ID is pivoially mounted on the side frames 
inking apparatus SO having an inking roller train 52 arranged J 14, 15 for rotation about an axis X. The inking/coaling 
to transfer ink Q from an ink fountain 54 to a lithographic apparatus 10 includes a frame 60, a hydraulic motor 62, a 
plaic P mourned on the plate cylinder 31 This is accom- lower gear train 64, an upper gear train 65, an applicator 
plished by a fountain roller 56 and a ducior roller 57, The roller 66, a sealed doctor blade assembly 68 (FIG, 6), and a 
fountain roller S6 projects into the ink fountain 54, where- drip pan DP, all mounted on ihc frame 60. The external 
upon its surface picks up ink. The lithographic printing ink peripheral surface of ihc applicator roller 66 is welled by 
Q is transferred from the fountain roller 56 to the inking contact with liquid coaling material or ink contained in a 
roller train 52 by the ductor roller 57. The inking roller wain reservoir 70. 

52 supplies ink Q to the image areas of the lithographic The hydraulic motor 62 drives the applicator roller 66 

printing plate P. 40 synchronously with ihe plate cylinder 32 and ihe blanket 

The lithographic printing ink Q is transferred from the cylinder 34 in response lo an 1U 3 M control signal from the 

lithographic priming plate P Lo an ink receptive blanket B press drive (cot illustrated) and a feedback signal developed 

which is mounted on the blanket cylinder 34. The inked by a tachometer 72. While a hydraulic drive motor is 

iniBgc carried on the blanket B is transferred lo a subsirate preferred, OLber drive means s,uch as an electric drive motor 

5 as the substrate is transferred through the nip between the 45 or an equivalent can be used. 

blanket cylinder 34 and ihe impression cylinder 36. When using waterless printing plaic systems, the tern- 

The inking roller arrangement 52 illustrated in FIG. 3 and perature of the waterless priming ink and of the waterless 

FIG. 4 is exemplary for use in combination with lithographic printing plate must be closely controlled for good image 

ink printing plates P. It i* understood thai a dampening reproduction. For example, for waterless offset printing wiih 

system 58 having a dampening fluid reservoir DF is coupled $ 0 TORAY waterless printing plates PW, il is absolutely nec- 

to the inking roller train 52 (FIG. 4), but is not required for essary to control the waterless priming plate surface and 

waterless or flexographic printing. waterless ink temperature to a very narrow range, tor 

The plate cylinder 32 of priming unit 28 is equipped with example 24° C. (75° F.) to 27° C. (80° K). 

t waterless printing plate PW. Waterless priming plates are Referring to FIG. 7, the reservoir 70 is supplied with ink 

also referred to as dry planographic printing plates and are 55 or coaling which is temperature controlled by a heal 

disclosed in the following U,S, Pat. Nos.: 3,910,187; Re, exchanger 71. The temperature controlled ink or coaling 

30,670; 4,(186,093; and 4,853,313. Suitable waterless print- material is circulated by a positive displacement pump, for 

ing plates can he obtained from Toray Industries. Inc. of example a peristaltic pump, through the reservoir 70 and 

Tokyo, Japan. A dampening system is not used for waterless heat exchanger 71 from a source 73 through a supply conduit 

printing, and waterless (oil-based) priming ink is used. The uO 75 and a return conduit 77. The beat exchanger 71 cools or 

waterless priming plate PW has image areas and non-image heats the ink or coating material and maintains the ink or 

areas which arc olcophiltc/hydrophilic and oleophobic/ coating and the printing plate within the desired narrow 

hydrophobic* respectively. The waterless printing plate PW temperature range, 

is engraved or etched, with the image areas being recessed According to one aspect of the present invention, 

with respect to the non-imoge ureas. The image area of the 65 aqueous/flc*ogrnpbic ink or coating material is supplied to 

waterless printing plate PW is rollcd-Up with the flexo- the applicator roller 66, which transfers the aqueous/ 

graphic or aqueous printing ink which is transferred by ihc flexographic ink or coating material to the printing plate 
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(FIG. 7). which may be a waterless printing plate or a press* room. When the scaled doctor blade assembly is 

flexographic priming ptete. When the irikiug/coaiing appa- utilized, the pump (FIG- 7) which circulates ink or coating 

ratus is used for applying aqucous/flexographic ink or coal- material to the doctor blade bead is preferably a peristaltic 

ing material to a waterless printing plate FW, the inking pump, which does not inject air into the feeder lines which 

roller train 52 is not required, and is retracted away from the s supply the ink or coating reservoir 70 and helps to prevent 

printing plate. Becuusc the viscnsiiy of aqueous/ tbe formation of air bubbles and foam within ihe ink or 

fLexographic printing ink or coating material varies with coating material 

temperature, it is necessary to heat or cool the aqueous/ An inking/coaling apparatus 10 having an alternative 

flexographic printing ink or coating material to compensate applicator roller arrangement is illustrated in FIGS. 10-13. 

Tor ambient temperature variations to maintain the hale ao j n m k arrangement, the engraved metering surface of the 

viscosity in a preferred operating range. an ij ox applicator rollers 66, 67 arc partitioned by smooth 

For example, the temperature of the printing press can seal surfaces 66C which separates a first engraved peripheral 

vary from around 60 c P. (15° C.) in the morning, to around surface portion 66A from a second engraved peripheral 

85° R (29° C.) or more in tbe afternoon. The viscosity of surface portion 66B. Likewise, smooth seal surfaces 66D, 

aqucous/flexographic printing ink or coating material can be 14 66E arc formed on the opposite end portions of the appli- 

margioaJUy high wben the ambient temperature of the press cator roller 66 for engaging end seals 134, 136 (FIG. 12) of 

is near 6i)° K (15° C), and the viscosity can be marginally the doctor blade reservoir. The upper applicator roller 67 has 

low when the ambient temperature of the press exceeds 85° engraved anilox metering surfaces 67A and G7B which arc 

F. (29* C.)- Consequently, a is desirable to control the separated by a smooth seal band 67C. 

temperature of the aqueous/tfexographic printing ink or 20 Referring now to FIG. 12 and FIG. 13. die reservoir 70 of 

coaling material so thai il will maintain the surface tcm- the doctor Wade head 68 is partitioned by a curved seal 

pcrature of waterless printing plates within the specified clement 130 to form two separate chambers 70A, 70B. The 

temperature range. Moreover, the ink/coaang material tern- Sca j element 130 is secured to the doctor blade head within 

pcrature should be conirollcct to maintain the tack of the an aam uar groove 132. The sea] element 130 is preferably 

aqueoWflcxographic printing ink or coaling material within " 5 ma de of polyurethanc foam or other durable, resilient foam 

a desired range when the ink or coating material is being material. The seal element 130 is engaged by the seal band 

used in connection wiih Qcxogiaphic printing processes!. ^ lnus forming a rotary 30 seal which blocks the leakage 

The applicator roller 66 is preferably an anilox fluid of ink or coaling material from one reservoir chamber into 

metering roller which transfers measured amounts of print- the other reservoir chamber. Moreover, the seal band pro- 

ing ink or coating material to a plate or blanket. The surface 30 vides an unprinted or uncoated area which separates ihc 

of an anilox roller is engraved with an array of closely printed or coated areas from each other, which is needed for 

spaced, shallow depressions referred as "cells", Ink or work and turn printing jobs or overprinting jobs which print 

coating from the reservoir 70 flows into the cells as the two or more separate images onto the same substrate, 

anilox roUcr turns through ibe reseA'oir. The transfer surface Another advantage of the split applicator roller cmbodi- 

of the anilox roller is "doctored" (wiped or scraped) by dual * mem is that it enables two or more flexographic inks or 

doctor blades 68A, 6SB to remove excess ink or coating coating materials to be printed simultaneously within the 

material. The ink or coating metered by the anilox roller is x^ mc lithographic printing unit. That is, the reservoir cham- 

thai contained within the cells. The dual doctor blades 68 A, btrs 70A, 70B of the upper doctor blade assembly can be 

6BB also seal the supply reservoir 70, ^ supplied with gold ink and silver ink, for example, while the 

The unilox applicator roller tffi is cylindrical and may be reservoir chambers 70A, 70B of the lower doctor blade 

constructed in various diameters and lcogths, containing assembly can be supplied with inks of two additional colors, 

cells of various slats and shapes. Tbe volumetric capacity of for example opaque white ink and blue ink. This permits the 

an anilox roller is determined by eel J size, shape and number opaque while ink to be overprinted with the gold ink, and the 

of cells per unir area. Depending upon the intended <s blue ink to be overprinted with the silver ink on the same 

application, the cell pattern may be fine (many small cells printing unit on any lithographic press, 

per unit area) or coarse (fewer large cells per unit aicii). Moreover, a caialysi can be used in the upper doctor blade 

By supplying the ink or coating material through the reservoir and a reactive ink or coating material can be used 

inking/coating apparatus 10. more ink or coaling material in the lower doctor blade reservoir. This can provide various 

can be applied to the sheet S as compared with the inking 50 effects* for example improved chemical resistance and 

roller wain of a lithographic printing unit. Moreover, color higher gloss levels, 

intensity is stronger and more brilliant because the aqueous Tlie split applicator roller sections 67A, 67B in the upper 

or flexographic ink or coaling material is applied at a much cradle position can be used for applying two separate inks or 

heavier film thickness or weight than can be applied by the coaling materials simultaneously, for example flexographic, 

lithographic process and the aqueous or flexographic colors $$ aqueous and ultra-violet curable inks or coating materials, to 

arc not diluted hy dampening solution, separate surface areas of the plate, while ihe lower applies lor 

Preferably, the scaled doctor blade assembly 68 is am- roller wciions 66a, 66 B can apply an initiaLor layer and a 

structcd as described in U.S. Pat. No. 5,176,077 to Howard microencapsulated layer simultaneously to separate blanket 

W. DcMoore, co-inventor and assignee, which is incorpo- surface areas. Optionally, the metering surface portions 66A, 

rated herein by reference. An advantage of using a sealed 60 66B can r>c provided with different cell metering capacities 

reservoir va that fast drying ink or coaling material can be for providing different printing effects which are being 

used. Fast drying ink or coating material can be used in an printed simultaneously. For example, the screen line count 

open fountain S3 (see FIG. $); however, open air exposure on one half -section of an anilox applicator roller is prcfer» 

causes the water and solvents in Ihe fast-drying ink or ably in the range of 20CH500 lines per inch (79-236 linct. per 

coating material to evaporate faster, thus causing ihc iuk or £>s cm) for half-tone images, and the screen line count of the 

coating material to dry prematurely and change viscosity. other half-section is preferably in the range of 100-300 lines 

Moreover, an open fountain emits unwanted odors into the per inch (3SM.1S lines per cm) for overall coverage, high 
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weight applications such as opaque while. This split arrange- 
ment in combination with dual applicator rollers is particu- 
larly advantageous when used in connection with "work and 
turn" printing jobs. 

Referring again to FIC. 8, instead of using the sealed 
doctor bUdo reservoir assembly 68 as shown in FIG, 6, (in 
open fountain assembly 69 is provided by the fountain pan 
53 which contains a volume of liquid ink Q or coating 
material, The liquid ink or coating material is transferred to 
the applicator roller 66 by a pun roller 55 which turns in 
contact with ink Q or coaling material in the fountain pan. 
f£ a split applicator roller is used, the pan roller 55 is also 
split, and the pan is divided into two p&u sections 53A, 53B 
by a separator phtc 53F, as shown in FIG. 16. 

In the alternative embodiment of FIG. 16, the pan roller 
55 is divided into two pan roller sections 5SA, 55D by a 
centrally batted, annular groove 59, The separator plate 53P 
is received within and centrally aligned with the groove 59, 
but does not touch the adjoining roller laces. liy this 
arrangement, two or more inks or coating materials Ql, Q2 
are contained within the open pan sections 5SA, 55B for 
transfer by the split pan roller sections 53A, 53B, respec- 
tively. This permiis two or more Ilexographic inks or coating 
materials to be transferred lo two separate image areas on the 
plate or on the blanket of the same printing unit. This 
arrangement is particularly advantageous for work and turn 
printing jobs or other printing jobs which print two or more 
separate images onto the same substrate. 

The frame 60 of the inking/coating apparatus 10 includes 
side support members 74, 76 which support the applicator 
roller 66, gear train 64, gear train 65, doctor blade assembly 
68 and the drive motor 62. The applicator roller 66 is 
mounted on stub shafts 63A, 63B which are supported at 
opposite ends on a lower cradle assembly 100 formed by a 
pair of side support members 78, 80 which have sockets 79> 
81 and retainer caps 101 t 103. The stub shafts are received 
in roller bearings 105, 107 which permit free rotation oT the 
applicator roller 66 about its longitudinal axis Al (axis A2 
in the upper cradle). 'ITie retainer caps 101, 103 hold the stub 
shafts 63A, 63B and bearings 10S, 107 in the sockets 79, 81 
and hold the applicator roller 66 in parallel alignment with 
Lhc pivot axis X. 

The side support members 74, 76 also have an upper 
cradle assembly 102 formed hy a pair of side support 
members 82, 84 which are vertically spaced with respect lo 
the lower side plates 78, 80. Each cradle 100, 102 has a pair 
of sockets 79, 81 and 83, 85, respectively, for holding an 
applicator roller 66, 67 for spot coating or inking engage- 
ment with the printing plate P on the plate cylinder 32 (FIG. 
4) or with a printing plate P or a Manket B on the blanket 50 
cylinder 34. 

Preferably, the applicator roller 67 (FIG. 8, FIG. 9) the 
upper cradle (plait) position is an anilox roller having a 
resilient transfer surface. In the dual cradle arrangement as 
shown in HG. 2, the press operator can quickly change from $5 
blanket inking/coating to plate inking/coating within 
minutes, since it is only necessary to release, remove and 
reposition or replace the applicator roller 66. 

The capability to simultaneously prini in the flexographic 
mode, the aqueous mode, the waterless mode, or the lilho- 60 
graphic mode on different priming units of the same litho- 
graphic press and lo print or coat from cither the plate 
position or the blanket position on any one of the printing 
units is referred to herein as the LITHOFLEX m printing 
process or system. UTHOFLEX™ is a trademark of Print- 65 
ing Research, Inc. of Dallas, Tex., U.S.A., exclusive licensee 
of the present invention. 
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Referring now to FIG. 14, an inking/coating apparatus 10 
having an inking/coating assembly 109 of an alternative 
design is installed in the upper cradle position for applying 
ink and/or coating material to a plate P on the plate cylinder 
5 32. According to this alternative embodiment, an applicator 
roller 67 H having a resilient transfer surface is coupled to an 
anilox fluid metering roller which transfers measured 
amounts of printing ink or coaling material to the plate P. 
The anilox roller 111 has a transfer surface constructed of 
10 metal, ceramic or composite material which is engraved with 
cells. The resilient applicator roller 67R is interposed in 
transfer engagement with the plate P and the metering 
surface of the anilox roller 111. The resilient transfer surface 
of the applicator roller 67 R provides \jniforrn, positive 
15 engagement with the plate, 

Referring now 10 FIG. 17, an inking/coating apparatus 10 
having an alternative inking/couting assembly 113 is 
installed in the lower cradle assembly 100 for applying 
flexographic or aqueous ink and/or coating material Q to a 
23 plate or blanket mounted on the blanket cylinder 34. Instead 
of using the sealed, dual doctor blade reservoir assembly 68 
as shown in FIG. 6, an open, single doctor blade anilox roller 
assembly 113 is supplied with liquid ink Q or coating 
material contained in an open fountain pan 117. The liquid 
*5 mk or coating material Q is transferred to the engraved 
transfer surface of the anilox rolkr 66 as it rums in the 
lew main pan 117. Excess ink or coaling material O is 
removed from the engraved transfer surface by a single 
doctor blade 68B. The liquid ink or coaling material Q is 
3Cl pumped frum an of[*press source, for example the drum 73 
shown in FIG. 17, through a supply conduit 119 into the 
fountain pan 117 by a pump 120. 

For overall inking or coating jobs, the metering transfer 
surface of the anilox roller 66 extends over its entire 
peripheral surface. However, for certain printing jobs which 
print two or more separate images onto the same substrate, 
for example work and turn printing jobs, the metering 
transfer surface of the anilox applicator roller 66 is parti- 
tioned by a centrally located, annular undercut groove 66C 
which separates Gist and second metering transfer surfaces 
66a, 66B as shown in FIG. 11 and FIG. W. 

'lhe single doctor blade 68B has an edge 68H which wipes 
simultaneously against the split metering transfer surfaces 
66A, 66B. In this single blade, split anilox roller embodi- 
ment 113, it is necessary to provide dual supply sources, for 
example drums 73A, 73B. dual supply lines 119 A, 1L9B, 
and dual pumps 120A, 120B. Moreover, the fouoiain pan 
117 is also split, and the pan 117 is divided into two pan 
sections 117A, 117B by a separator plate 121, as shown in 
FIG. 18. The separator plate 121 is centrally aligned with the 
undercut groove 66C, but does not touch the adjoining roller 
faces, 

. Although the single blade, split anilox applicator roller 
assembly 113 is shown mounted in the lower cradle position 
(FIG, 17), it should he understood that the single blade, split 
anilox applicator roller assembly 113 can be mourned and 
used in lhe upper cradle portion, as well. 

According 10 another aspect of the present invention, the 
inking/codling apparatus 10 ispivotally coupled on horizon- 
tal pivot pins 88P f 90P which allows tbc single bead, dual 
cradle inking'coaung apparatus 10 to be mounted on any 
lithographic printing unit. Referring to FIG. 9, the horizontal 
pivot pins RftP, 90P arc mounted within the traditional 
dacopener space 29 of the priming unit ucd arc aecured to the 
press side frames 14, 15, respectively. Preferably, the pivot 
support pins 88P. 90P are secured to lhe press side frames by 
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a threaded fastener. The pivot support pins are received 
within circular openings 88, 9U which intersect the side 
support members 74, 76 of the inking/coating apparatus 10. 
The horizontal support pins 88P, 90P arc disposed in parallel 
alignment with rotational axis X and with the plate cylinder 
and blanket cylinder, and arc in longitudinal alignment with 
each other. 

Preferably, the pivoi pins 88P, 90P are located in the 
dampener space 29 so that the rotational axes Al, A2 of the 
applicator rollers 66, 67 are elevated with respcet to the trip 
contact points Nt, N2. By that arrangement, the transfer 
point between the applicator roller 66 and a blanket on the 
blanket cylinder 34 (as shown in FIG. 8) and the transfer 
point berween the applicator roller 66 and a plate on the place 
cylinder 32 (as shown in FIG, 5) are above the radius lines 
Rl, R2 of the plate cylinder and the blanket cylinder, 
respectively. This permits lhc inking/coating apparatus 10 to 
move clockwise to retract the applicator roller 66 to an 
oi£-inipression position relative to the blanket cylinder in 
response to a single extension stroke of the power actuator 
arms 104A, 106A. Similarly, the applicator roller 66 is 
moved counterclockwise to the on-impression operative 
position as. shown in FIGS. 4, 5, 6 and 8 by a single 
retraction stroke of the actuator arms 104A, 106a, respec- 
tively. 

Preferably, ibe pivot pins are made of steel and ihe side 
support members arc made of aluminum, with the steel pivot 
pins and the aluminum collar portion bordering the circular 
openings $8, 90 Conning a low friction journal. By this 
arrangement, the inking/coaling apparatus 10 is freely rolal- 
able clockwise and counterclockwise with respect to the 
pivoi pins 88P, 90P, Typically, ihe arc length of rotation is 
approximately 60 mils (about 1.5 mm). Consequently, the 
inking/coating apparatus 10 is almost totally enclosed within 
the dampener space 29 of the printing unit in the 
on -impression position and in Lhe otrMmpfession position. 

The cradle assemblies 100 and 102 position the applicator 
roller 66 in inking/coating alignment with the plate cylinder 
or blanket cylinder, respectively, when the inking/coating 
apparatus 10 is extended to the operative (on-imprcssion) 
position. Moreover, because the inking/coating apparatus 10 
is insulted within the dampener space 29, it is capable of 
freely rotating through a small arc while extending and 
retracting wiihtmL being obstructed by the press side frames 
or other parts of the printing press, This mskes it possible to 
install the inking/coaling apparatus 10 on any lithographic 
printing unit. Moreover, because of its internal mounting 
position within the dampener space 29, the projection of the 
inking/coating apparatus 10 into the space between printing 
units is minimal. This assures unrestricted operator access to 
the printing unit when the applicator head is in the operative 
(on-impression) and retracted (off- impression) positions. 

As shown in FIG. 4 and FIG. 5, movement oC the 
inking/coating apparatus* 10 is counterclockwise from the 
retracted (off-impression) position to rhe operative (on- 
tmpression) position. 

Although the dampener side installation is preferred* the 
inking/coating apparatus 10 can be adapted for operation on 
lh«i delivery side of the printing umt r with the inking/coating 
apparatus being movable from a retraeted (off- impression) 
position to an on-impression position for engagement of the 
applicator roller with cither a plate on the plate cylinder or 
a blanket on the blanket cylinder on the delivery side 25 of 
ibe printing unit. 

Movement of the inking/coating apparatus 10 to the 
operative (on-imprcssion) position is produced by power 
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actuators, preferably double acting pneumatic cylinders 104. 
106 which have extendable/retractable power transfer arms 
104A, 106A, respectively. The first pneumatic cylinder 104 
is prvotally coupled to lhe press frame 14 by a pivot pin 108, 

5 and lhe second pneumatic cylinder 106 is pivoully coupled 
to lhc press frame 13 by a pivor pin 110. Id response to 
selective actuation of the pneumatic cylinders 104, 106, the 
power transfer arms 104a, 106A are extended or retracted. 
The power transfer arm 104Ais pivotally coupled to the side 

3d support member 74 by a pivot pin 112. Likewise, the power 
transfer arm 106A is pivotally coupled to the side support 
member 76 by a pivot pin 114. 

As the power arms extend, the inking/coating apparatus 
10 is rotated clockwise on the pivot pins 88F, 90P, thus 

13 moving the applicator roller 66 to the off-impression posi- 
tion. As the power arms retract, the inking/coaler apparatus 
60 is routed counterclockwise on the pivot pins S8P, 901* 
thus moving the applicator roller 66 to lhe on-impression 
position. The torque applied by the pneumatic actuators is 

20 transmitted to the inking/coating apparatus 10 through the 
pivot pin 112 and pivot pin 114. 

Fine adjustment of the on-impression position of the 
applicator roller relative to the plate cylinder or the blanket 
cylinder, and of the pressure of roller engagement, is pro* 

25 vid&d by an adjustable slop assembly 115. Hie adjustable 
stop assembly 115 has a threaded boll 116 which is eng- 
agabie with a bell crank 118, 
The bell crank 118 is pivotally coupled io the side support 

3|) member 74 on a pin 120. One end of the bell crank 118 is 
cngagable by the threaded bull 116, and a cam roller 122 is 
mounted for rotation on its opposite end. The striking point 
of engagement is adjusted by rotation of the bolt 116 so that 
the applicator roller 66 is properly positioned for inking/ 

3S coating engagement with the plate P or blanket B and 
provides the desired amount of inking/coating pressure 
wheu the inking/coating assembly 60 is moved io the 
operative position. 
This arrangement permits the in-line inking/coating appa- 

40 fttus to operate effectively without encroaching in the 
imcrunit space between nny adjacent printing units, and 
without blocking or obstructing access to the cylinders of the 
printing units when the inking/coating apparatus is in the 
extended (off-imprcssion) position or retracted (on* 

45 impression) position. Moreover, when the in-line inking/ 
coating apparatus is in the retracted position, the doctor 
Made reservoir and coaling circulation lines can be drained 
and flushed automatically while the printing press is running 
as well as when lhe press has been slopped for change-over 

so from one job to another or from one type of ink or coating 
io another. 

Substrates which are printed or coated wirh aqueous 
flexographic printing inks require hign velocity hot air for 
drying. When printing a flexographic ink such as opaque 

55 white or metallic gold, it is always necessary to dry the 
printed substrates, between printing units before overprinting 
ibem. According to the present invention* the water com- 
ponent oo the surface of the freshly printed or coated 
substrate S is evaporated and dried by high velocity, hot air 

60 interunn dryer and high volume heat and moisture extractor 
unib 124, 126 and 128, as shown in HG. 2, FIG. 4 and PIG. 
5. The dryer/extractor units 124, 126 and 128 are oriented to 
direct high velocity heated air onto the freshly printed/ 
coated substrates as they are transferred by the impression 

6£ cylinder 36 and the intermediate transfer drum 40 of one 
printing unit and to another transfer cylinder 30 and to the 
impression cylinder 36 of the next printing unit. By that 



5,9£ 

15 

arrangement, the freshly printed flcxographic ink or coating 
material is dried before tbc substrate S is overprinted by the 
ae3tit printing unit. 

The high velocity, hot air dryer and high performance beat 
and moisture extractor units 124, 126 and 12S utilize high 
velocity air jets which scrub and break-up the moist air layer 
which clings to the surface of each freshly prinicd or coated 
sheet or web. Within each dryer, high velocity air is healed 
as it flows across a resistance healing clement within an air 
delivery baffle rube. High velocity jels of hot air are dis- 
charged through multiple airflow apertures into an exposure 
zone Z (FIG. 4 and FIG. 5) and onto the freshly printed/ 
coated sheet S as it is transferred by the impression cylinder 
36 and transfer drum 40, respectively. 

Each dryer assembly includes a pair of air delivery dryer 
heads 1240, 126D and 128D which are arranged in spaced, 
sidc-by-sidc relationship. The high velocity, hot air dryer 
and high performance heat and moisture extractor units 124, 
126 aod 128 aie preferably constructed as disclosed in 
co-pending U-S, patent application Ser. No. 08/132,584, 
filed Oct 6, 1993, entitled "High Velocity Hot Air Dryer", 
to Howard W. DeMoorc, co-inventor and assignee of the 
preseni invention, and which is incorporated herein by 
reference, and which is marketed by Printing Research, Inc. 
of Dallas, Tex., U.SA, under its trademark SUPER BLUE 
HV*\ 

The hoi moisture-laden utr displaced from the surface of 
each printed or coated sheet is extracted from the dryer 
exposure zone Z and exhausted from the printing unit by the 
high volume extractors 124, 126 and 128. Each extractor 
head includes an extractor manifold 124E, 126E and USE 
coupled to the dryer beads 124D, 126D and 128D and draws 
the moisture, volatile*, odors and hot air through a longitu- 
dinal air gap CJ between the dryer headi. Best results are 
obtained when extraction is performed simultaneously wiih 
drying. Preferably, an extractor is closely coupled to the 
exposure zone Z at each dryer location as shown in FIG. 4. 
Extractor heads 124£, 126E and 12$E are mounted on the 
dryer heads 124D> 126D and 12SD, respectively, with the 
longitudinal extractor air gap G facing directly inlo the 
exposure zone Z. According io this arrangement, each 
printed or coated sheet is dried before it is printed on the next 
printing unit. 

The aqueous water-based inks used in flexographic print- 
ing evaporate at a relatively moderate temperature provided 
by the ioteruo.it high velocity hot air dryers/extractors 124, 
126 and 128. Sharpness and print quality are substantially 
improved since the flexographic ink or coating material is 
dried before it is overprinted on the next printing unit. Since 
the freshly printed flexographic ink is dry, dot gain is 
substantially reduced and back-trapping on the blanket of 
tbc next printing unit is virtually eliminated. This intcninit 
drying/cxiracling arrangement makes it possible to print 
flexographic inks such as metallic iuk and opaque white ink 
an the first printing unit, and then dry-trap and overprint on 
the second and subsequent priming units. 

Moreover, this arrangement permits the first printing unit 
22 to be used as a coatcr in which a flcxographic, aqueous 
or UV-curable coariug material is applied to the lowcsi grade 
substrate such as recycled paper, cardboard, plastic and the 
like, to trap and scal-in lint, dust, spray powder and other 
debris and provide a smoother, more durable printing sur- 
face which can be overprinted on the next printing unit. 

A first down (primer) aqueous coating layer seals- in the 
surface of a low grade, rough substrate, for example, 
re-cycled paper or plastic, and improves overprinted dot 
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definition and provides belter ink lay -down while preventing 
Strike-through and show-through. A flcxographic 
LTV-curabie coating material can then be applied down- 
stream over the primer coating, thus producing higher coat- 
s ing gloss. 

Preferably, the applicator roller 66 is constructed of 
composite carbon fiber material, metal or ceramic coated 
metal when it is used for applying ink or coating material to 
the blanket B or other resilient material on the blanket 

1° cylinder 34. When the applicator roller 66 is applied to the 
plate, it is preferably constructed as an anilox roller having 
a resilient, compressible transfer surface. Suitable resilient 
roller surface materials inchidc Buna K synthetic rubber and 
EPDM (lerpolyraci elastomer). EPDM is known lo be 

15 completely acceptable for use with UV-curable inks and 
coating applications. 

A demonstration resilient anilox roller was made by 
covering a steel core with about X A inch of rubber to a 
diameter of about four inches. The rubber hud a hardness of 

-° about 80 on the Shore "A" scale. The surface was laser 
engraved by Consolidated Engravers, 2255 West Longborn 
Dr., Lancaster, Tex. 76134 with four different patterns in 
approximately 1 0 inch wide bands across the face compris- 
ing about 125,150,175 and 200 lines/inch with whet was a 

25 "hexagonal" cell pattern. Satisfactory coatings were applied 
via the plate cylinder to a substrate with all four patterns. A 
second resilient anilox roll was obtained which had only one 
150 lines/inch overall paUem with a cell volume of about 9 
cubic billion microns (CBM). Satisfactory coating was 

30 applied from this roll against a plate. Coaling was applied m 
the roll by a sealed doctor blade assembly like assembly 68 
in FIG. 6, The roller produced useful film weight. Water 
based inks were applied satisfactorily in various colors. '1 "he 
surface speed of the plate and resilient anilox rollers were 

35 kept about the same. No reason is seen why a roller train 
similar to founlian assembly €9 in FIG. 8 could not be used 
to supply coating to a resilient anilox roller 66, The resilient 
anilox roller will accommodate slight variations in elevation 
of a printing plate or blanket much better than a ceramic or 

* J hard surface anilox roller. 

It has been demonstrated in prototype testing that the 
inking/coating apparatus 10 can apply a wide range of ink 
and coaling types, including fluorescent (Day Glo), 

AS pearlescent, metallic* (gold, silver and other metals), glitter, 
scratch and sniff (micro-encapsulated fragrance), scratch 
and reveal, luminous, prcssifre-sensitivc aclhcsives and the 
like, as well as UV-curahlc and aqueous coatings. 
With the dampener assembly removed from the printing 

5i Unit, the inking/coating apparatus 10 can easily be installed 
in the dampener space for selectively applying flexographic 
inks and/or coalings to a flcxographic or waterless printing 
plate or to the blanket. Moreover, overprinting of the flcxo- 
graphic inks and coatings can be performed on the next 

55 printing unit since the flcxographic inks and/or coatings arc 
dried by the high velocity, hot air intcrunit dryer and high 
volume heat ncid moisture extractor assembly or (be present 
invealion or by Ultra Violet curing. 
The flcxographic inks and coatings as used in the present 

rif) invention contain oulared pigments and/or soluble dyes, 
binders which fix the pigments onto the surface of the 
substrate, waxes, defoamers, thickeners and solvents. Aque- 
ous printing inks predominantly contain water as a diluent 
and/ur vehicle. Hie thickeners which arc preferred include 

65 algonfttes,, starch, cellulose and its derivatives, for example 
cellulose csttrs or cellulose ethers and the like. Coloring 
agents including organic as well as inorganic pigments may 
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be derived from dyes which are insoluble in water and material to a plate on the plate cylinder, while simulta- 

solvents. Suitable binders include acrylates and/or polyvi- neously applying printing ink and/or coating material to a 

nylcbloridc. plate or a blanket on the blanket cylinder of tbc same 

When metallic inks are printed, the cells or tbc aoUox P 1 *"** ,he „ sl,n >f eel °' ^ fa ^ «be upper 

roller oust be appropriately sized to prevent the metal 5 ^^^^«^^^pJ»«po^«rf.ftom 

particles from «0Sng stuck within the cells. For example, *» btontol P°*uoa mwIuiwm^ on the same printing 

i i," £ • i 1 -t ™ v u i. unit, a "double bump or double inkinc films or coaling 

or metallic gold mk, tbc ^ox r^cr should be^ a screen j ^ ^ w ^ g du > a rf k j 

line count in the rang* of 175-300 lines per inch (6S-11S ^ ^^2^^ ^ c priming uniL ^ ^li the two 

lines per cm). tteferab y in order jo keep tbc anilox roller if)kfi of ^ maIefia]R must bc for ood 

ee ls clear, to tow Wade asscmbl) r 681* capped with a » ^ Moreovct) tne 

c^ J c C o^ Sb BR 45 ^ ° rtb f* U u . £ coalia e ^PP^aius 10 can be Jed for supplying ink or 

5,425,809 lo Steven M. Person, ^signed to Howard W. ^ J^, the blanket cylinder a rowryokt web 

DcMoore, and licensed to Printing Research Inc. ot Dallas, ^ ^ ^ bknkcl Qf a dedUa ^ raating uniL 

Tex. U.S A., wheh is incorporated here* by reference. Acccirding t0 conventional bronzing techniques a metal- 

The inking/coating apparatus 10 can also apply Uc (bronze) powder is appUed olT-line to previously printed 
UV-curablc inks and coatings, If UV-curablc inks and coat- substrate which produces a grainy, textured finish or appear- 
ing* arc utilized, ultra-violet dryers/extractor arc installed ancC( on _ linc app a C ation of bronze material by conven- 
adjacent to the high velocity hot ail drycr/cxtrocior units lionaJ fiexugrapbic or lithographic printing will only pro- 
124, 126 and 128, respectively. ^ d UCe a smooth, continuous appearance. However, a grainy. 

It will be appreciated that the UTHOFLEX™ printing textured finish is preferred for highest qualiLy printing 
process deatribed herein makes it possible Lp selectively which, prior Lo the present invention, could only be pro- 
operate a printing unit of a press in the lithographic printing duced by off-line methods, 

mode while simultaneously operating another printing unit Referring now to Ftfi. 14 and ttG, 15, metallic ink -or 

of the same press in cither the flexographic printing mode or „ s coai i D g material is applied on-line to the substrate S by 

in the waterless printing mode, while also providing the * simultaneous operation of the upper and lower applicator 

capability to print or coal, separately or simultaneously. rollers 67R, 66 to produce an uneven surface finish having 

from either the phle position or the blanket position. The a b ron ze-likc textured or grainy appearance. According to 

dual cradle support arrangement of the present invention mt simulated bronzing method of the present invention, the 

makes it possible to quickly change over from inking/ 3Q flexographic bronze ink is applied simultaneously to the 

coaling on the blanket cylinder position to inking/coadng on pj ale anc j \o the blanket by the dual cradle inking/coating 

the plate cylinder position with minimum press down-time, apparatus 10 as shown in FIG. 14. A resilient applicator 

since it is only necessary to remove and reposition or replace ro i lcr 67R is mourned in the upper cradle 102, and an anilox 

the applicator roller 66 while the inking/coating apparatus applicator roller 66 is mounted on the lower cradle 100. The 

10 is in the retracted position. K is only necessary to remove 3S rollers arc supplied from separate docwr blade reservoirs 70. 

four cap screws, lift tbe applicator roller 66 from the cradle, Thft docwr Wade reservoir 70 in the upper cradle position 

and reposition it in tbe other cradle. All of this can be supplies bronze ink or coating material having relatively 

accomplished in a few minutes, without removing the coarse, metallic particles 140 dispersed in aqueous^tflexo- 

hiking/coating apparatus 10 from the press. graphic ink. Tbc coarse particle ink or coating material is 

It is possible to spot coat or overall coat from the plate 40 applied to the plate P by tbc resilient applicator roller 67R 

position or from the blanket position with flexographic inks in the upper cradle position 102. At the sbtt.c time, ilexo- 

or coatings on one printing unit and then spot coat or overall graphic and/or bronze ink or coating material having rela- 

cout with UV-cUrable inks or coatings from tbe plate posi- tivcly fi QC , metallic particles 142 is transferred to the blanket 

tion or from the blanket position on another printing unit B by the anilox roller 66 which Is mounted on the lower 

during tbe same press run. Moreover, the press operator can AS cradle 100. 

spoL or overall coal from the plate for one job, and then spot The metering surfaces of the upper and lower applicator 

and/or overall coat from the blanket on the next job. rollers have different cell sizes and volumetric capacities 

The positioning of the applicator roller relative to the which accommodate the coarse and fine metallic particles, 

plate or blanket is rcpeatablc to a predetermined preset hor example, the anQox roller HI mounted in the upper 

operative position. Consequently, only minor priming unit 50 cradle position 102 which transfers the coarse metallic 

modifications or alterations may bc required for the particles 140 preferably has a screen line count in (bc range 

LITHOFLEX™ process. Although automatic extension and of 100*300 lines per inch (39-118 lines per cm), and the 

retraction have been described in connection with the exern- metering surface of the anilox roilcr 66 mounted on the 

plary embodiment, extension to the operative (on* lower cradle 100 which transfers the relatively fine metallic 

impression) position and retraction lo a non*oper alive (off- 55 particles 142 preferably has a screen line count in the iaiiue 

impression) position can bc carried out manually, if desired. of 200-600 lines per inch (79-236 lines per cm), 

Tn the manual embodiment, it is necessary to latch the Alter transfer from the plate to the blanket, the fine 

inking/coating apparatus 10 to the press side frames 14, 15 metallic particles 142 form a layer over the coarse metallic 

in the opera rive (ou-impression) position, and to mechani- particles 140. As both bronze layers are oilsct onto the 

cally prop Ihc inldng/coiiting apparatus in the off-impression 60 substrate S, the layer ol fine metallic particles 142 is primed 

(retracted) position. onto the substrate S with the lop layer of course metallic 

Referring again to FTC. 8, an applicator roller 66 is particles 140 providing a textured, grainy appearance. The 

mounted on the lower cradle assembly 100 by side support fine metallic particles 142 cover the substrate which would 

members 78, SO, and a Second applicator roller 66 is otherwise he visible in the gaps between the coarse metallic 

mounted on the upper cradle assembly 102 by side support 65 particles 140. Tbc combination of tbe coarse panicle layer 

members £2, 84. According 10 this arrangement, the inking/ over the fine panicle layer ihus provides a textured, bronzed" 

coating apparatus 10 can apply printing ink and/or coating like finish and appearance. 
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Particulate materials oiher than metal can be used for or blanket B oc the modified or converted delivery cylinder 

producing a textured finish. For example, coarse and fine 42. The in-line inking/coaling apparatus 97 and the modified 

particles of metallized plastic (glitter), mien particles or converted delivery cylinder 42 arc preferably constructed 

(pcarlescem) and the like, can be substituted for tbe metallic as described in U.S. Pat. No. 5,176,077 to Howard W. 

particles for producing unlimited surface variations, appear- 5 DeMoore (co-invemor and assignee), which is hereby incor- 

ances aod ejects. All of the particulate material, including porated by reference. The in-line inking/coating apparatus 

the metallic particles, are preferably in solid, Mat platelet 97 is manufactured and sold by Priming Research, Inc. of 

form, and have a size dimension suitable for application by Dallas, Tex., U.S.A., under il* trademark SUPER BLUE EZ 

an anilox applicator roller, other particulate or gramalar CO^ER.™ 

material, for example stone grit having irregular form and JQ After the delivery cylinder 42 has been modified or 
size, can be used to good advantage, convened for inlciag/caating service, and because of the 
Solid metal particles in platcicl form, which arc good reduced nip clearance imposed by the plate or blanket B, the 
reflectors of light, are preferred for producing the bronzed- modified delivery cylinder 42 can no longer perform its 
like appearance and effect. However, various textured ori E«ial function of guiding and transferring the freshly 
finishes, which cnuld have Hght-reflcciiveproperh'«, tan be 1S printed or coated substrate. Instead* the modified or con- 
produced by u*ing granular materials such as stone grit, vwled ^vcry cylinder 42 functions as a part of the 
Most commonly used mcials include copper, zinc and alu- inking/coating apparatus 97 by printing or coating a third 
minum. other ductile metals can be used, if desired. o^wn film of mk or layer of coan^g material onto the freshly 
Moreover, the coarse and line particles need not be made of P«ntcd or coated substrate as it is simultaneously printed or 
the same particulate material. Various effects and iextured 30 c ™tcd °o the last impression cylinder 36, Moreover, the 
appearances can be produced by utilizing ^ vcrsfi paniculate mutual tack between the second down ink film or coating 
materials for the coarse particles and the fine particles, layer and the third down ink film or coating layer causes the 
respectively, Farther, cither fine or coarse particle ink or overprinted or overcoated substrate to cling to the plate or 
coating material can be primed from the upper cradle bl*akci. thus opposing or rearing separation of the sub- 
position, and cither fine or coarse particle ink or coating ^ 5 swale bom the plate or blanket. 

material can be primed from the lower cradle position, " To remedy this problem, a vacuum-assisted transfer appa- 

depending on the special or surface finish that is desired. ratus 99 is mounted adjacent the modified or converted 

4f It will be appreciated that the last printing unit 28 can be delivery cylinder 42 as shown in FIG. 3 and FIG. 4. Another 

■fl configured for additional inking/coating capabilities which PWP°« ° f thc vacuum-assisted transfer apparatus 99 is 10 

~s include lithographic, waterless, aqueous and flexographic 30 * e P ar * le * e frcs ^ l y oytrpnnicd or overcoated triple bump 

"r* processes. Various substrate surface effects (for example substrate from the plate or blanket B as the sufrMraie 

H 8 double bump or triple bump inking/coaling or bronzing) can transfers through the nip. The vacuum-assisted transfer 

be performed on tbe last printing unit. For triple bump apparatus 99 produces a pressure differential across the 

* * inking/coating, the last printing unit 28 k equipped with an freshly overprinted or overcoated substrate as n transfers 

% ' auxiliary in-line inking or coating apparatus 97 as shown in 35 through the nip, thus producing a separation force onto the 

4i FIG. 3 and FIG. 4. The in-line inking or coating apparatus substrate and providing a clean separation from the plaic or 

fn 97 allows the application of yet another film of ink or a blanket B, 

* protective or decorative layer of coating material over any The vacuum -assisted transfer apparatus 99 is preferably 

B freshly printed or coaled surface effects or special constructed as described in U.S. Pal. Nos. 5,113,255; 5,127, 

C treatments thereby producing a triple bump. The triple 40 329{ 5,205^17; «2b\391; 5^43,909; and 5,419,254, all to 

i r- bump is achieved by applying a third film of ick or layer of Howard W, DeMoore, co-inventor, which are incorporated 

t! coating material over the freshly printed or coated double herein by reference. The vacuum-assisted transfer apparatus 

U bump simultaneously while the substrate is on the impres- 99 is manufactured and sold by Printing Research. Inc. of 

ijg sion cylinder of the last printing unit. Dallas, Tex,, U.S A. under its trademark J0ACVAC™. 

^ When the in-line inking/coating apparatus 97 is installed, as Although the present invention and its advantages have 

'f* it is necessary to remove the SUPER BLUE© flexible been described in detail, it should be understood that various 

H 5 covering £rom the delivery cylinder 42, and at is. also changes, substitutions tusd alterations can be madu herein 

necessary to modify or convert the delivery cylinder 42 for wiihoui departing from the spirit and scope of the present 

inkingycoaiing service by mounting a plate or blanket D on invention as defined by the appended claims, 

the delivery cylinder 42, as shown in FIG. 3 and FIG. 4. so What is claimed is: 

Packing material is placed under the plate or blanket fi, 1. In a rotary offset printing press having first and second 
thereby packing the plate or blanket B at the correct packed- side frame members aod a plurality of printing uniis each 
to-prim radial clearance so that ink or coaling material will having a plate cylinder, a blanket cylinder, and an inipre*- 
bc printed or coated onto the freshly printed substrate S as sion cylinder supported for rotation in operable 
it transfers through the nip between the plate or blanket B on 55 combination, the printing units having a delivery side and a 
the converted delivery cylinder 42 and the lust impression dampener side opposite the delivery side, an intcrunil opera- 
cylinder 36. According to this arrangement, a freshly printed tor space between printing units and a dampener or a space 
or coated substrate is overprinted or overcoated with a third for a dampener on the dampener side of each unit, the 
fj trc or layer of ink or coaling ma terinl simultaneously while improvement comprising: 

a second film or layer of ink or coating material is being 00 a printing apparatus for inking or Coating, the printing 

over-printed or over-coated on the last impression cylinder apparatus having a frame movably coupled to aL least 

36 * one printing unit ia the space for a dampener, the 

llic auxiliary inking/coating apparatus 97 and the con* printing apparatus being movable between on 

verted or modified delivery cylinder 42 arc mounted on (he on-impre&sion operative position and an off-impression 

delivery drive shaft 43. The inking/coating apparatus 97 $s retracted position; 

includes an applicator roller, preferably an aoilox applicator the movable frame supporting a removable first applicator 

roller 97A, for supplying ink or coaling material to a plate roller and a removable second applicator roller, the first 
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applicator roller, being supported for adjustment into 
and out of ink oi coaling association with the plate 
cylinder and the second applicator roll being supported 
for adjustment iuio and out of ink or cooling association 
with the blanket cylinder, when the printing apparatus 
is moved respectively to the on-impression operative 
position and the off-impression retracted position; 
whereby a continuous or spot film of ink or coating can be 
applied simultaneously by the printing apparatus to a 
plate on the plate cylinder and the blanket cylinder and 
ink ox coating can be selectively applied to the plate 
cylinder or blanket cylinder or a plate mounted thereon 
if one of the first or second applicator rollers is removed 
from the frame. 

2. The invention as set forrh in claim 1 wherein the 
priming apparatus includes: 

a doctor blade assembly having a reservoir for receiving 
ink or coating material coupled to the first or second 
applicator roll. 

3. The invention as set forth in claim 2> the applicator 
roller comprising: 

a roller having a resilient transfer surface, 

4. The invention as set forth in claim 1, including: 

first and second pivot pins mounted on ibe first and second 
side frame members, respectively, said pivot pins 
extending in alignment with the rotational axis of the 
plate and blanket cylinders; and 

the printing apparatus being pivotally coupled for rota- 
tional movement on the pivot pins. 

5. Ihc invention a* set forth in claim 1, further compris- 
ing: 

a power actuator pivotally coupled to the printing unit, the 
power actuator having a power transfer arm which is 
extendable and retractable; and, 

apparatus coupled to the power transfer arm and to the 
printing apparatus Tor converting extension or retrac- 
tion movement of the power transfer arm into pivotal 
movement of the printing apparatus relative to the plate 
and blanket cylinder. 

6. The invention as set forth in claim 5, in whicb the 
movement converting apparatus comprises: 

a bell crunk pl&tc having a Urst end portion pivotally 
coupled lu the printing apparatus for engaging the 
printing unit and having a .second end poninn for 
engaging a stop member; and, 

a slop member coupled to the inking or coating apparatus 
for engaging the second end portion of the bell crank 
plate. 

7. The invention js forth in claim 1, the priming 
apparatus comprising: 

the movable frame having first and second side support 
members; 

the ink or coating applicator rollers being mounted 
between the first side support member and second side 
support member and having a reservoir or fountain pan 

, for receiving ink or costing material; 

cradle means mounted on the first and Second side support 
members, respectively for removably supporting the 
first and second applicator rollers in the movable frame; 

power transfer means coupled to the applicator rollers for 
rotation thereof. 

8. The invention as set forth in claim 7, 

the cradle means including a first cradle assembly dis- 
posed on the first and second side support members, 
reflectively, and a second cradle assembly disposed on 
the first and second side support members, respec- 
tively; 



the fast applicator roller is mounted for rotation on the 

first cradle assembly: and 
the second applicator ratter is mounted for rotation on the 
second cradle assembly. 
5 9. The invention as set forth in claim 1 wherein a 
container means for containing liquid ink or coating material 
and means for applying ink or coaling material from the 
container means to a peripheral surface portion of the first 
and second applicator rolls is provided and supported by the 
10 printing apparatus, 

10. The invention as set forth in claim 9 wherein the 
container means comprises a doctor blade assembly having 
a reservoir or fountain pan for supplying ink or coating 
material to each of said applicator rollers, and having a 
ts doctor blade disposed for wiping engagement with each of 
said applicator rollers when it is received in rolling contact 
with ink or coating material in lhe reservoir or pan. 

U. The invention as set forth in claim 9, wherein the 
container means comprises a fountain pan and the inking 
20 applying means comprises a pan for transferring ink or 
coaling material from tbc fountain pan to Said first and 
second applicator rollers. 

12. A rotary offset printing press having a printing unit of 
the type having a delivery side and a dampener side, said 

25 dampener side having a dampener space for receiving a 
dampener, comprising, in combination: 
a plate cylinder mounted on the printing unit between the 
delivery side and the dampener side, and a printing 
plate mounted on the plate cylinder; 
a blanket cylinder having an ink or coating receptive 
blanket disposed in ink or coating transfer engagement 
with the plate for transferring ink or coating material 
from the image surface areas of the printing plate to the 
ink or coating receptive blanket; 
an impression cylinder disposed adjacent the blanket 
cylinder thereby forming a nip between die blanket and 
the impression cylinder whereby the prinring ink or 
coating material is transferred from the blanket to a 
40 substrate as ibe substrate is transferred through the nip; 
support means mounted on the dampener side of the 
printing unit; 

an inking or coaling apparatus having a removable first 
applicator roller and a removable second applicator 

45 roller, being positioned in the dampener space in place 
of a dampener, the inking or coating apparatus being 
coupled to the support means for movement between an 
oa-imprcssioQ operative position and an off-impression 
re in c Led position wherein the first applicator roller is, 

so adjustably supported for movement into and out of ink 
or coarifig association with Lhe plate on the plate 
cylinder while the second applicator roller is adjustably 
supported for simultaneous movement into and out of 
ink or coating association with the blanket on the 

55 blanket cylinder; and 

whereby a continuous or spot film of iok or coating can be 
applied by Lhe inking and coating apparatus to a plate 
on the plato cylinder and a blanker on tbc blanket 
cylinder and ink or coaling can be selectively applied to 

so the plate on Lhe pktc cylinder or the blanket cylinder 
blanket ur a pjste thereon. 

13. The invention as defined in claim 12 wherein the plate 
cylinder, blanket cylinder, impression cylinder and inking or 
coating apparatus forms a first printing unit,thc printing 

&5 press having tt Second printing unit for printing or coating 
the substrate subsequently Lo the first printing unit, the 
printing press further including: 



30 



35 



5,96GJ13 



23 



24 



a dryer mounted on the priming, press for discharging 
healed air onto a freshly printed or coated substrate 
from the first priming unh before ibe freshly printed or 
coated substrate is subsequently primed, coated or 
otherwise processed in the second printing unit. 5 

14, The inveniion as defined in claim 13 wherein; 

the dryer is mounted adjacent to the impression cylinder 
for discharging healed air onto a freshly printed or 
coated substrate while the substrate is Id contact with 
the impression cylinder. 1D 

15, The invention as defined in claim 13 comprising: 
an extractor coupled to the dryer for extracting hot air, 

moisture, odors and volatile* from an exposure /one 
between the dryer and Ac freshly printed or coaled 
substrate. 15 

16. The invention as defined in claim 12 wherein the 
priming press has an inferunit position, comprising: 

a transfer cylinder disposed in the interunit position on the 
press and eoupled in sheet transfer relation with lbe ^ 
impression cylinder, and 

an interunil dryer disposed adjacent the transfer cylinder 
fox discharging heated air onto a freshly printed or 
coated suhstnuc after it has been rransferred from the 
impression cylinder and while it is in contact with the 2 s 
transfer cylinder. 

17. A printing press as denned in claim 12 wherein the 
plate cylinder, blanket cylinder, impression cylinder, support 
means and inking or coaling apparatus form a first printing 
unit, the printing press having a second printing Unit inelud- 30 
ing a plate cylinder, a blanket cylinder and an impression 
cylinder in operable combination, further including: 

a transfer drum coupled in substrate transfer relation with 
Lbe impression cylinder of the iirst printing unit nnd in 
substrate transfer relation with the impression cylinder 35 
of die second printing unit; 

a iirst dryer mounted adjacent the impression cylinder of 
the first printing unit for discharging heated air onto a 
freshly primed or coaled substrate while the substraic is 
in contact with the impression cylinder of lbe first 
' printing unit; 

a second dryer mounted adjacent the transfer drum fur 
discharging heated air onto a freshly printed ur cnatcd 
substraic after it has been transferred from the impres- 
sion cylinder of the first printing unit and wbile it is in 45 
contact with the transfer cylinder; and, 

a third dryer disposed adjacent the impression cylinder of 
the second printing unit for discharging beared air onto 
a freshly printed or coated substrate after it has been 5Q 
transferred from the transfer drum and while it is in 
contact with the impression cylinder of the second 
printing unit. 

IS. The invention as defined in claim 12 wherein the 
inking or coating apparatus includes: $$ 

first cradle means for supporting the first applicator roller 
for engagement with the plate when the inking or 
coaling apparatus is in the operative position; and, 

second cradle means for supporting the second applicator 
roller for engagement with the blanket When the inking 60 
or cuaiing apparatus is in the operative position. 

19. The invention as defined in claim 12, said support 
means comprising: 

first and second pivot means mounted on the firsi and 
second side frame members, respectively, 



20. The invention as defined in claim 12, further com- 
prising: 

a power actuator pivotally coupled to the inking or 
coaling apparatus, the power actuator having a power 
transfer arm which is selectively extendable or retract- 
able; and, 

apparatus coupled to the power transfer arm and to the 
inking or coating apparatus for converting extension or 
retraction movement of the power transfer urm into 
pivotal movement of the inking or coating apparatus 
re tali ve 10 the printing uniL 

21. The invention as defined in claim 12 further compris- 
ing: 

a hell crank plate having a first end portion coupled to the 
inking or coating apparatus and having a second end 
portion for engaging a stop member; and, 

a stop member secured to the inking or coating apparatus 
for engaging the second end portion of the bell crank 
plate. 

22. The invention as defined in claim 1 or 12 wherein the 
inking or coating apparatus comprises: 

the firsi Applicator roller having a radlient transfer sur- 
face. 

23. A printing press as defined in any one of claims 1 or 
12 including: 

a supply container for containing a volume of liquid ink 
or coating material; 

circulation means coupled between the supply container 
and the inking or coating apparatus for inducing the 
flow of liquid ink or coating material from said supply 
container to the inking or coating apparatus and for 
returning liquid ink or coating material from the inking 
or coating apparatus to ihe supply container, and, 

heal exchanger mean* coupled 10 the circulation means 
tor maintaining the temperature of the liquid ink or 
coating material within a predetermined temperature 
range. 

24. A printing press os defined in any one of the claims 1 
or 12 wherein the inking or coating apparatus comprises: 

a fountain pan for containing a volume of liquid ink or 

coaling mulerkl; 
an applicator roller having a metering surface; and, 
a pan roller mounted for rotation in the fountain pan and 

coupled to Ihe applicator roller for transferring ink or 

coating material from the fountain pan to the applicator 

roller. 

25. A printing press us defined in any one of claim* 1 or 
12 characterised in that: 

a resilient packing is mounted on the blanket cylinder, and 
a printing plate is mounted on the resilient packing. 

26. A printing press as defined in any one of claims 1 or 
12 further including means for applying ink or coating 
material to the first and second applicator rollers, and^thc 
inking or coaling apparatus is pivotally muuntecPon the 
printing unit in a position in widen ihe nip corHaer poinr 
between the applicator rollers and the blanket and plate 
cylinders is ofiscl witb respeel to a radius^line projecting 
through the center of the plate cylinder and blanket cylinder 
to the axis of pivotal motion of , ihe inking or coating 
apparatus. y 
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ABSTRACT 



A skeleton wheel or cylinder for supporting freshly 
printed sheet material between printing stations or at 
the delivery station of a printing press is provided with 
a loosely retained mk repellent fabric covering for sup- 
porting and conveying the sheet material without trans- 
fer of wet ink from one sheet to a successive sheet and 
without smearing the ink or indenting the surface of the 
sheet material. The circumferential surface of the skele- 
ton cylinder is' provided with a coating of a fluorocar- 
bon plastic having a fabric base portion bonded to the 
surface of the cylinder structure. The low friction prop- 
erties of the coating permit ease of shuffling movement 
of the fabric covering and the coating structure pro- 
vides a cushioning effect to prevent smearing or indent- 
ing the sheet material by the fabric cover. The un- 
proved cylinder ia provided with a plurality of retaining 
plates siidably fitted in axiaily spaced hub portions pf 
the cylinder which pJaics are each locked in place by a 
set screw. The rim portion of the cylinder includes 
opposed parallel flanges on which the opposite ends of 
the fabric covering may be removably retained. . 

25 Cairns, 4 Drawing Figures 
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METHOD AND APPARATUS FOR HANDLING 1^"^ * ' < * ,tadric »» «*r or skeleton 

PRINTED SHEET MATERIAL wheel which ha. mounted on a cylindrical surface 

thereof a relatively loose woven fabric or the like to 
BACKGROUND OF THE INVENTION s f 0 ^*' 0n * f^ 1 of P"**" invention 
I. Reld of the Invction s w L P £- " ***** 

H ZSt mg "T* 1 SUPP0f l f0r fre8hly ^ 1,28 m0Unted on «W« «S ofi^ht] a 
"T'Cir^ ^ " *■ ^ w ™» <" ««- • like ana 1th ^ 

rial from one printing station to S^or wb^T T Jl W * C lflcc b * of a 
tiling the shecte „ rhey arc ddhmd from 15 ^"f 1 skdcl0B whcd °' »Ifcr having a support 
wherein said device, L^^whSls o? rdaS vM«T*ri .? r ^!f^ VC ^« lightweight fabric whichis^ro- 
narrow width and character^ bTSn? circZb a ^ ****** of3ow char- 
cndally spaced teeth. Such device! ^^0^^ °^ of ^^roplasrics or the like, 
term skeleton wheels in the printing press art. The rob- J f^?"*? with another aspect of the present 
Jems inherent in handling freshly inked printed sheets 20 mVcn i f n ^ e • Provided an improved skeleton wheel 
and the like by skeleton wheels have been lon^dint ° T ™™ for a P™** P«» which includes a fabric - 
ffei.ordcr to minimize the contact arc* between th7 skek£ ? V supporting surface for engaging freshly printed 
*n wheels and the printed sheet traditional thinking led k M . or 4c ^ ln a Preferred embodiment of 
the provision of wheels m the form of relatively thin P*esem invention the fabric covering for the skele- 
|disks having a toothed or serrated circninfcrence. How- 25 *? n wh< T roI]cr comprises a lightweight cotton fab- 
=eycr, these types of wheels have not overcome the 5£ °J treated with a suitable liquid repellant. 
problems of smearing and marring the inked surface of , ™ hno * 'datively loosely supported on the surface 
'Jie sheet materia! due to sliding action between the . or wi3eel 10 accommodate any slight 
.material and the projections or serrations. Moreover, IBOVane » t berween abeet material and the 
tge attempts to minimize the surface area in contact 30 5 * ce * eCoa wheel without marring the freshly inked sur- 
^th the sheet material has also resulted in actual in- face or dama S in S the sheet material itself. The im- 
gentfng or dimpling of the material itself. proved support roller or skeleton -wheel of the present 
e Various efforts have been made to overcome the invention al&o contemplates a supporting surface for the 
disadvantages of thin disk skeleton wheels. One of the febric covering which may include a low friction fluo- 
jnpre successful approaches has been completely con- ^polymer layer. : z . <• 
g*ry to the concept of niinimi2ing the surface area. This accordance with another aspect of the improved 
^ )f ?7 I ? CCnt deveio P n3ent w disclosed and claimed in skeleton wheel of the present invention the cylindrical 
my U.S. Pat. No. 3,791,644 wherein I provide for a support surface for the fabric covering may comprise a 
sjNtantially cylindrical drum or roller coated with an coaTed °r impregnated fabric bonded to the cylindrical 
unproved ink repellent surface comprising a layer of 40 w heel surface and forming a supporting surface for the 
^lytctrailuoroethylcne. Although this improved skele- loosely secured fabric covering which is directly en- 
ton wheel has been commercially successful, with con- gageablc with the sheet material. „, 
nnuous use such as is common m many commercial The present invention provides a substantially im- 
prating operations, there is over a period of time a proved yet simple and reliable handling apparatus and 
slight accumulation of ink on the surface of the wheel. 45 method in the form of a skeleton wheel for printing 
In high speed commercial printing equipment, for equipment and the like which is adapted to support 
example, it has been determined that in order to provide sheet material including freshly mked surfaces thereof 
satisfactory printing quality the. surface of the coated without smearing or marking the printed surface and 
wheel must be washed relatively frequently with a sol- without damaging the sheet material itself The im- 
vent to remove any ink accumulation. Moreover, it has 50 proved fabric covered skeleton wheel of the present 
also been determined that the TF£ coated wheels do invention is easily installed on a printing press and the 
not provide a cushioning effect which is important for fabric covering is easily removed for cleaning oc r* 
tne tightly stretched sheet material as it engages and is placement as needed. Those skilled in the an will recotr- 

SU KlS y ^ WbeeL • " RiZ£ « well as other superior fea^ea | *J3 

In accordance with the present invention the prob- 55 of the present invention upon reading thTdctailed de- 
icms with the pnor art thin disk and other type skeleton scriptioa which follows in conjunction with the draw- 
wheel concepts have been overcome with a skeleton ings. 
wheel of relatively great width and with an improved 

ink repellent and supportive structure which may be BRIEF DESCRIPTION OF THE DRAWINGS 

used in conjunction with the teaching of U.S. FaL No. 60 FIG. lis a perspective view of the improved skeleton 

3,791,644 as, well as further improvements which I have wheel of the present invention before application of the 

made in support and handling apparatus for handling coating and fabric covering. 

freshly inked sheet material. FIG. 1 is a detail section view taken along the line 

SUMMARY OF THE INVENTION 2 ~ 2 ? f FIG - 1 lowing the layers of materials covering 

65 the circumferential surface of the wheel: 

The present invention provides an improved method FIG. 3 is a plan view of a piece of fabric covering 

for handling sheet materud which has been freshly adapted for mounting on the skeleton wheel of the 

mked or printed on at least one side wherein (he sheet en: invention; and 
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FIG. 4 is a detailed perspective view of a portion of ink from a previous sheet to a successive gheet and 

a press adapted to use the skeleton wheel of the present without marring or depressing the surface of the paper, 

invention. In accordance with the present invention it has been 

DESCRIPTION OF THE PREFERRED . d ? C £Tl * "T' "J 6 ™"* oU 

EMBODIMENTS relatively loose weave on the order of what is com- 
monly known as gauze has produced the unexpected 

The improved method and apparatus for handling improvement in a method and apparatus for handling 

sheet material in accordance with the present invention printed material that has wet ink on the surface thereof 

is used in a preferred form on high speed printing equip- as it passes over and is supported by the skeleton cylsn- 

ment of the type used, for example, in off-set printing, lo der. A suitable fabric in accordance with the present 

Such equipment may include one or more support rol- invention and illustrated in the embodiment of FIG. 3 

lers or wheels for handling the sheer material between comprises a loosely woven* lightweight cotton material 

printing stages and upon delivery of the printed mate- such as gauze. A cloth having a forty count or forty 

rial to a discharge magazine or stack. The particular mesh, such as the piece of fabric 32 illustrated m FIGS, 

location of the improved skeleton wheel.or roller of the 15 2 and 3, treated in accordance with the present inven* 

present invention in a typical printing press is believed tion and attached to the surfaces of the flanges 22 and 24 

to be readily understandable to those skilled in the art. in a suitable manner has produced the unexpected im- 

Accordingly, a detailed description of the printing press provement m the handling of printed sheet material in 

is not believed to be necessary to a complete under- printing presses and the like. The piece of fabric 32 is 

standing of the present invention. In any case* reference 20 preferably of rectangular shape dimensioned to com- 

may^Jjc made to my earlier U.S. Pal. No. 3,791,644 pietely cover the outer cylindrical surface of the rim 12 

which discloses details regarding the location and func- a preferred method, of preparing the fabric piece 32 

fottjSf a skeleton wheel for a typical multistation prim- In accordance with the present Invention involves 

ing ; press. The present invention may, of course, be washing the fabric in water in the presence of a suitable 

utilized with printing presses having any number of 25 fabric softener dissolved therein in rather liberal quanti- 

pruitmg and delivery stations. ties. One suitable fabric softener which has been used in 

Inferring to FIG. 1 of the drawings there is iUus- preparation of the fabric piece 32 is manufactured under 

t rated an elongated member or skeleton wheel gener- the trademark "DOWNY" and, in the washing process, 

ally designated by the numeral 10 comprising the im- two to three times the normal recommended quantity of 

proved skeleton wheel or roller m accordance with the 30 softener has been used for washing the fabric in plain 

present invention. The skeleton wheel 10 is character- water. After washing the fabric piece 32 and .allowing 

ized by a partial cylindrical rim portion 22 which is same to dry a suitable fabric protector is applied to 

adapted to be mounted on a press adjacent apparatus, enhance the liquid repellancy characteristics of the 

notSiown f such *s delivery grippers or the like. Ac- material, A preferred type of fabrie protector is.manu- 

cordjngly, the outer cylindrical surface 14 of the rim 35 facturcd under the trademark SCOTCHGARDby)he 

por&n 12 has an opening extending the axial width of 3M Manufacturing Company* Minneapolis, Minn, as 

the Skeleton wheel defined by leading and trailing edges their Part No. FC41Q1-C-12. Moreover, it has been 

16 aifd IS, respectively. The skeleton wheel 12 includes determined that even though some ink will accumulate 

a p^ah'ty of spaced apart hub portions 20 which may on the surface of the fabric threads over an extended 

be integrally formed with the rim 12 to comprise a one 40 period of operating time the provision of the fabric 

piede^integral casting of aluminum, for example. The protector permits the occasional rubbing or agitation of 

hub' portions 20 are connected to the rim portion 12 by the fabric by the press operator in place on the skeleton 

webs 23, 25 and 27 and are adapted to provide Tor sup- cylinder to break loose and remove dried ink particles 

porting the skeleton wheel rigidly secured for rotation or crystals which have accumulated on the fabric wlth- 

on a shaft on a printing press in a manner similar to the 45 out requiring removal and washing of the fabric piece, 

mounting arrangement disclosed in U.S. Pat- No. Referring to FIG. 2 a suitable method of attaching 

3,791,644 or by an improved arrangement to be da- the fabric piece 32 to the outer surface of the rim 12 is 

cussed herein. As shown in FIG, 1, the skeleton wheel by a double sided adhesive tape strip 32 disposed on and 

10 includes opposed elongated integral t flange portions extending the length of each of the respective surfaces 

22 and 24 which extend generally inwardly from the 50 26 and 28. Another suitable method of attaching the 

surface 14 of the rim 12. The flange portions 22 and 24 fabric piece 32 would be by the use of fastener strips, 

include elongated flat surfaces 26 and 28 provided for a sach as of the type made under the trademark VEL- 

purpose to be described fun her herein. CRO. Those skilled in the art will appreciate that other 

Referring now to FIG, 2 of the drawings there is means may be provided for attaching the fabric piece 32 
Illustrated in detail the. improved surface construction 55 lo the flanges 22 and 24, however, the abovemenrioncd 
of the skeleton wheel of the present invention including methods provide for quickly attaching and removing 
the fabric covering providing supporting contact with the fabric piece 32 with respect to the wheel 10. 
the printed side of a piece of sheet material while con- An important aspect of the present invention con- 
veying the sheet toward a printing station or toward the cerns the rype of fabric support surface provided on the 
press delivery magazine. Although the fluoroplastic 60 rim 12 and overlying the surface 14. The improved 
covered skeleton wheel disclosed in my previous patent surface is preferably of a tow cMfTccient' of friction 
provided improvements in handling freshly inked sheet such as may be provided by coating the metal surface 14 
material I have discovered that, unexpectedly, the pro- of the cylinder with a fluoroplastic as taught by U.S. 
vision of a layer of fabric on the supporting surface of Pat No. 3,791,644, Although the combination, of the 
the skeleton wheel and rather loosely secured thereto 65 coating described in the abovementicmed patent to- 
funher enhances the ability of the skeleton wheel to geiher with the fabric member 32 attached thereover 
support and convey successive sheets of printed mate- provides suitable performance it has been discovered 
rial with wet ink thereon without iransfcring the wet that the fabric covering for the skeleton wheel 10 per- 
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forms somewhat better in eliminating , any marring or tageous it is contemplated thai other low friction plastic 

depressions in the surface of the sheet material by the coatings may be applied to the aforementioned fabric 

application of a. coating including a fabric reinforce- base to produce a suitable surface for the febric member 

ment as will be described herein. 31 The particular fluorocaxbon type coating of the 

Referring to FIG. 2 the rim portion 13 of the skeleton 5 general claw of coatings referred to herein haa pro- 
wheel. 10 b provided with a coating 35 comprising a duccd the unexpected improvement: of reducing ink 
nwrocarbon, composite coating material applied in one transfer of one sheet to another in high speed printing 
or more coats oyer a .fabric -hue which is adhesively equipment and has also, in combination with the fabric 
bonded to the cylindrical circumferential 14 of the rim member 32, reduced depressing or indenting of the 
portion 1Z It is believed that the provision of the fabric 10 paper surface of ther sheet* After the coating 35 ha* 
base for the coating such as described herein provides a been prepared the fabric piece 32 is applied to the 
cushioning effect for the fabric piece 32 which is ap- flange* 22 and 24 by the adhesive stripes 34 or other 
pl.ed over the coanng 35 and which reduces the ten- Stable fastening means loose enough so that with nor- 
dency for the fabric piece 32 to indent or form depres- ^ ^ ^e fabric may be locally moved 
sions in the surface of the sheet matenal as well as sub- 15 w ^ stlrfaCe of ^ 35 m ^ ^ 
stanfaally preventing the transfer of wet ink from one least ^ ^ch to one. inch. Moreover, in printing 
sheet to a succe^rye sheet. ^ ■ ^ ^ w ^ ch ^ ^ ^ ^ 

Ina preferredmetbed of preparing and forming the Wear) for maKni ^tweea ^ 

^ZIT^^ ^ ,« V™ impresSo7cylinder and the skeleton wheel will 

vaa of *?• 20 ** ni«ltii smearing of tbe kk thanks to the movaWl- 

WntUOy flat and smooth preparation surface to prevent 15 S^^S^T?^ 

^o^A^AMm^ while a first coatof the fluoro- S£l^&^S^^ 

fed fluoropoi^er coating made under the trademark »WJ ^ ces £ ? Wch ^ ^««ctcd by a suit- 

XYLAN b/the Whitford Corporation, Westchester, 30 ^^^y^^^?^^^^^^ 

SL A sa&factory coating material of rhe type referred * e .^ eton wh f* 12 ^ * P£* 

^hereinabove is XYLAN lOlOcornposite r£ecoati«g drive aha^mdi^ by the numeral 48 u FIG. 2. The 

material which is self curing at room temperWe. *«* P 0 **"! 20 PP^ J 1 *" re ^" 

^After the afc^eicribed fabric base is temporarily ^^j^' rnounting the akchrtnn whed 10 on the 

rasiened to a suitable surface with the waterproof side 35 ***** f - 7? c S*** a P** bub 20 *f* TJl 

going said surface' the non waterproofed skle of the formed with mtegraJ anally extending bosses SO and 52 

febric is sanded lightly with a 220gril paper to bring out ***** ^ ^ufficiemiy ^Jlow the skeleconwheel to 

Sfe nap of the fabric, One coat of XYLAN 10 10 coating * dipped really on and off of the shaft 48. The bosses 

material is then applied to the aforedescribed fabric and & » are provided with .opposed aaslly extending 

ISowed to cure' at room temperature. Once the first 40 » lots *** 5v » respectively, which arc aligned with 

Soaring layer Has been allowed to dry the coated febric 0±er 10 P*™ 11 ±e m3crtlon * retaining plate 5*. 

If removed from the temporary preparation surface and The retamiiig plate 58 is preferably of a length slightly 

bonded the surface 14 of the rim 12 using a suitable ^ ^an lhe span between the bottoms of me grooves 

adhesive such as a contact cement made by 3M Corpo- M 56 50 that the plate fits xmigly.in the respective 

ration. The surface of the coated fabric piece Which is 45 graves. The plate is preferably of a width equal to the 

applied to the surface of the rim portion 12 is the water- ^ len S* of the bosses 50 and 52. As shown m FIG. 

proofed side. The surface 14 is normally prepared for ^ retaining plate 58 U provided with a socket head 

application of the adhesive in the prescribed manner to loclfi screw tf0 threadedly engaged with the retainmg 

be h-att and dry. Care should be taken to roll out the P^te and provided with a suitable- lock nut 6Z The lock 

coated fabric jneceof the coating 35 when it is applied 50 screw 60 is offset from the center line which bisects the 

to the surface 14 to prevent entrapment of air bubbles or opening between the spaced apart bosses 50 and 52. ; 

the like. The lock screws 60 arc adapted, to be tightened to 

After the adhesive is allowed to dry the fabric is engage the periphery of the shaft 48 to prevent axial 

trimmed tosize and additional coatings of the fluorch sliding ofthe skeleton wheel 10 with respect to the shaft 

polymer are applied and allowed to dry between coats. 55 and to permit minor radial adjustment of the skeleton 

A suitable coating 35 is formed by the application of wheel with respect to the shaft. When installing the 

three additional layers of XYLaN 1010 coating mate. cylinder 10 on the shaft 48 or removing the cylinder 

rial after the fabric base has been bonded to the surface from rhe shaft the improved retaining plate 58 may be 

of the rim 12- The surface formed by the coating 35 is inserted in and removed from the respective grooves 54 

preferably sanded, lightly berween each coat of fluoro- 60 and 56 followed by righcemng or loosening of the 

poJymer with, for example. 400 grit finishing papcr. screws 60, as the case may be, to provide, a simplified 

The preparation^ the surface coating 35 as aforedes- . arrangement for mounting and removing the cylinder 

cribed provides a substantially glazed surface with a with respect to the associated press drive shaft. The 

low. coefficient of friction which is ink . repellent and leading and trailing edges 16 and 18 are advantageously 

also provides for ease of movement of the fabric piece 65 disposed substantially equidistant from the cenierlme 29 

32 when the same is attached to the cylinder 10. Al- so that in some applications the skeleton wheel 10 can 

though, in accordance with the present invention, the be turned end for end when the Jeadiiig edge becomes 

fluoropolyincr costing described is particularly ad van- . worn or damaged. 
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Another feature of the present invention which has 
permitted improved retrofitting of a skeleton wheel 
such as the wheel 10 on certain types of press equipment 
is provided by the axially extending portions 13 and 15 
of the rim 12 which extend in opposite directions re- 
spectively from the flanges 22 and 24. In certain types of 
presses such as a model TP-38A made by the Miller 
Printing Equipment Companpy one or more stationary 
side plates are located adjacent ends of the skeleton 
wheel or cylinder and are positioned such that certain 
lengths of printed materia] will overlap the side plates 
and will be disfigured while being conveyed past the 
plates under the support of the skeleton wheel because 
rhe wheel cannot be moved axially on the shaft to the 
non printed area of the sheet. However, with the im- 
proved skeleton cylinder 10 having the axkUy extend- 
ing rim portions 13 and 15, a suitable annular groove 
may be cut in the side plates to accommodate the axial 
length of the wheel 10 to thereby substantially support 
the full length of the sheet material as it is conveyed by 20 
the wheel. 

^fcrring to FIG. 4 there is shown a detail view of a 
portion of a skeleton wheel support shaft SO similar to 
thgOshaft 48. The shaft SO ja supported in a bearing as* 
sernbly 32 which is bolted to a support assembly includ- 
ing> side plate member 84. The plate 84 is stationary 
aria* prevents the use of a skeleton wheel or cylinder 
having a length substantially equal to the length of the 
sheet and providing adequate support thereof. How- 
evg, by forming the annular groove 88 to have radial 
audi axial dimensions with respect to the longitudinal 
cejjreerline of the shaft SO sufficient to clear the axial end 
portions 13 or 13 of the rim 12. the cylinder 10 may be 
installed on a press equipped as shown to support sub- 
stantially the entire length of the sheet material 

fFhose skilled in the an will appreciate that various 
modifications to the method and apparatus of the pres- 
ent-Jbvenrion may be made without departing from the 
scojte of the invention as defined in the appended ^ 
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What I claim is; 

A method for supporting and conveying sheet 
material which has been freshly printed and discharged 
from a printing press or the like without marring the 45 
freshly Inked surface, comprising the steps of: 
providing a skeleton wheel having a sheet supporting 

surface thereon; 
providing a piece of fabric; 

attaching said piece of fabric to said skeleton wheel to 50 
be disposed over at least that part of said surface 
which supports said sheet material, said piece of 
fabric being, attached, relatively loosely to permit 
and accomodate slight movement between the . 
fabric and the skeleton wheel when the sheet mate* $$ 
rial is supported and conveyed by skeleton wheel 
and 

rotating said skeleton wheel to engage successive 
sheets of said sheet material in supportive and con- 
veying relationship thereto by said piece of fabric 60 
without marring said freshly printed surface. 

2. The method as set forth in claim 1 together with 
the steps of: 

providing said piece of fabric of woven cloth. 

3. The method set forth in claim 2 wherein: 65 
said cloth is provided of woven substantially qauze- 

Hkc cotton material on the order of about forty 
mesh. 



4. The method set forth in claim 1 or 3 together with 
the steps of: 

treating said fabric with a liquid repellent prior to 
attaching said piece of fabric to said skeleton 
whccL 

5. The method set forth in claim 4 together with the 
steps of treating said fabric with a fabric softening mate- 
rial prior to treating said fabric with liquid repellent. 

6. The method set forth in claim 1 together with the 
steps of: 

providing an ink repellent coating on said surface for 

supporting said piece of fabric. 
7- The method set forth in claim 6 wherein: 
said coating includes a polytetxafluoroethyleae. 

8. The method set forth in claim 6 together with the 
step of: 

providing a fabric base portion for said coating. 

9. In a skeleton wheel for supporting and transferring 
a freshly printed sheet from a printing station on a print- 
ing press or the like without marring the freshly inked 
surface; 

a generally cylindrical rim segment having a gener- 
ally cylindrical support surface formed thereon; 
and 

a fabric covering disposed over at least a pan of said 
support surface for supportively engaging one side 
of said sheet during the transfer thereof* and 

means for securing said fabric covering to extend 
relatively loosely over said support surface to per- 
mit and accomodate slight movement between the 

. fabric covering and said support surface when the 
printed sheet is supported and transferred by the 
skeleton wheel so that the freshly printed sheet is 
not marred. 

10- The invention set forth in claim 9 wheremr 

said fabric covering comprises woven substantially 
gauzelike conon material on the order of about 
forty mesh. ■ . 

1L The invention set forth in claim 10 wherein: 

said fabric covering is treated with a liquid repellent, 

12. -The invention set forth in claim 10 wherein said 
fabric covering is treated with a fabric softening agent. 

13. The invention set forth in claim 9 wherein: 

said generally cylindrical support surface k ddirnitei 
in a circumferential direction by opposed elon- 
gated flanges, and 'said skeleton wheel includes 
means for removably attaching said fabric covering 
to said wheel along said Ranges. 

14. The invention set forth in claim 13 wherein: r 
said means for attaching includes an adhesive strip 

mounted on said flanges. 

15. The invention set forth m claim 13 wherein: 
said rim segment extends axially beyond said flanges 

for supporting substantially the entire length of said 
sheet. 

16. The invention set forth in claim 9 or 13 wherein: 
said surface includes a low friction coating thereon. 

17. The invention set forth in claim 16 wherein: 
said coating comprises at least one layer comprising 

polytetrafluoroethylcne. 

18. The invention set forth in claim 16 wherein: 
said coating includes a fabric layer on which at least 

one layer of a fluoropolyrner coating is applied. 

19. The invention set forth in claim 18 wherein: 
said fabric layer is a woven canvas. 

. 20. A method of supporting anc> conveying sheet 
material which has been freshly inked and discharged 
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from a printing press or the like without marring the 
freshly inked surface, comprising the steps of: 

forming an ink repellent coating on a sheet support- 
ing surface of a. skeleton wheel; 
treating a piece of fabric with a fabric softening agent; 
treating the piece of fabric with a liquid repellent 
subsequent to treatment with said fabric softening 
agent; 

attaching the piece of fabric to the skeleton wheel to 
cover the sheet supporting surface, said attaching 
step including mounting the piece of fabric rela- 
tively loosely over the sheet supporting surface 
such that the piece of fabric is capable of accommo- 
dating relative movement between the sheet mate- 
rial and the sheet supporting surface substantially 
without marring or damaging the freshly inked 
sheet material; and 
rotating the skeleton wheel to engage successive 
sheets of the sheet material in supportive and con- 
veying relation with the piece of fabric. 
21. The method of claim 20 wherein said step of fbnn- 
img an ink repellent coating comprises the steps of ap- 
plying an ink repellent agent to a fabric base portion and 
Securing the fabric base portion to the skeleton wheel. 
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rccttd flanges, and wherein said attaching step com- 
prises wrapping the piece of fabric about the sheet sup- 
porting surface and securing opposite ends of the piece 
of fabric respectively to the flanges. 

23. A skeleton wheel for supporting and transferring 
a freshly inked printed sheet from a printing station of a 
printing press or the like without marring the freshly 
inked surface, comprising: 

a wheel member having a generally cylindrical sheet 
supporting surface with an ink repellent coating 
formed thereon; 
a fabric covering comprising a woven cloth treated 
with a fabric softening agent and then treated with 
a liquid repellent agent; and 
means, for attaching said fabric covering relatively 
loosely to said wheel member to cover said sheet 
supporting surface such that said fabric covering is 
capable of accommodating sufficient relative 
movement between a printed sheet supported and 
transferred thereby and said sheet supporting sur- 
face substantially without marring or damaging the 
printed sheet. 
24.. The skeleton wheel of claim 23 wherein said ink 
repellent coaxing comprises a fabric base portion with at 



J 22. The method of claim 20 wherein the skeleton 25 least one layer of a fluoropolymer material applied 

-wheel sheet supporting surface has a generally cylindri- thereon. 

^cal shape interrupted by an opening extending the axial 25. The skeleton wheel of claim 24 wherein said fab- 

l$adth of the skeleton wheel, said opening being ric base portion is formed from a canvas sheet, 

founded by a pair of generally radially inwardly di- • » » » * 
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(54) Retractable inking/coating apparatus having ferris movement between printing units 



(57) A retractable in-line inking/coating apparatus 
(10) selectively applies either spot or overall ink/coating 
material to a blanket (B) or flexographic plate (P) on a 
blanket cylinder (34), or spot or overall ink/coating to a 
flexographic printing plate (P) on a plate cylinder (32) in 
a rotary offset printing press (12). The inking/coating 
apparatus ispivotally mounted on a printing unit (22, 24, 
26, 28) or dedicated coating unit, and is extendable into 



and retractable out of an operative inking/coating posi- 
tion by a carriage assembly (58) which is pivotally cou- 
pled to the printing unit. Because of the pivotal support 
provided by a cantilevered support arm (88, 90), the ink- 
ing/coating apparatus is extended and retracted through 
a Ferris wheel arc between adjacent printing units. 
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Description 

This invention relates to sheet-fed or web-fed, 
rotary offset or flexographic printing presses, and more 
particularly, to a new and improved inking/coating appa- s 
ratus for the in-line application of printing inks or protec- 
tive or decorative coatings to sheet or web substrates. 

Conventional sheet-fed, rotary offset printing 
presses typically include one or more printing units 
through which individual sheets are fed and printed with 10 
wet ink. Since the inks used with rotary offset printing 
presses typically remain wet and tacky for some time 
after printing, special precautions must be taken to 
insure that the freshly printed sheets are not marked or 
smeared as the sheets are transferred from one printing 75 
unit to another, and while being conveyed to the sheet 
delivery stacker. The printed surface of the freshly 
printed sheet dries relatively slowly and can be smeared 
during subsequent transfer between printing units. In 
order to reduce smearing and offsetting, spray powder 20 
is applied on the printed sheet. 

In some printing applications, offset and smearing 
are prevented by applying a protective and/or decora- 
tive coating over all or a portion of the freshly printed 
sheets. Various arrangements have been proposed for 25 
applying the protective or decorative coating as an in- 
line operation by using the last printing unit of the press 
as the coating application unit. However, when such in- 
line coating is performed, the last printing unit cannot be 
used to apply ink to the sheets, and can only be used for 30 
the coating operation. Thus, while coating with these 
types of in-line coating apparatus, the press loses the 
capability of printing its full range of colors since the last 
printing unit is converted to a coating unit. 

It will be appreciated that the time required to 35 
reconfigure a press for coating or non-coating is non- 
productive and costly. Accordingly, there is a need for an 
in-line coating apparatus that minimizes the time to 
clean-up from one printing run and set-up and run the 
next job. Where consecutive jobs require the same type 40 
of coating, particularly blanket coating, it may not be 
necessary to clean-up the coater between jobs. How- 
ever, the coating material cannot be allowed to dry on 
the rollers. Therefore, especially when switching from 
blanket to spot coating or vice versa, or if there is a 45 
delay between jobs, it is necessary to wash-up the 
coater after each job is completed. 

In addition, coater wash-up is necessary when 
switching between different coating compositions, such 
as aqueous and ultra violet (UV) curable coatings. Such so 
coating materials are not interchangeable, and conse- 
quently, the coater must be washed between applica- 
tions of different coating media. 

The foregoing limitations are overcome, according 
to the present invention, by a retractable, in-line ink- 55 
ing/coating apparatus which is mounted on a printing 
unit for pivotal, Ferris wheel movement between an 
operative inking/coating position and a retracted, over- 
head idle position. The inking/coating apparatus 



includes an applicator head which, is positioned in 
alignment with either the plate cylinder or the blanket 
cylinder by a carriage assembly which includes a canti- 
levered support arm. The support arm is pivotally cou- 
pled between the inking/coating head and the printing 
unit tower. This cantilevered, pivotal mounting arrange- 
ment allows the inking/coating unit to be used between 
two printing units, as well as on the last printing unit of 
the press. 

In the preferred embodiment, the applicator head 
includes vertically spaced pairs of cradle members with 
one cradle pair being adapted for supporting a metal or 
ceramic coating roller in alignment with a blanket cylin- 
der, and the other cradle pair supporting a resilient ani- 
lox coating roller in alignment with the plate cylinder, 
respectively, when the carriage assembly is in the oper- 
ative position. Because of the cantilevered, pivotal sup- 
port provided by the support arm, the applicator head 
can be lifted and lowered through an arc, similar to Fer- 
ris wheel movement, in the limited space between adja- 
cent printing units. When fully retracted, the applicator 
head and carriage assembly are lifted to an elevated, 
retracted overhead position, preferably an overhead 
position overlying the printing unit tower, thus providing 
complete access to the interstation space and the print- 
ing unit cylinders without causing the printing unit to 
lose its printing capability. The inking/coating applicator 
roller of the applicator head can be inspected, cleaned 
or replaced and the doctor blade assembly can be 
washed-up automatically while the inking/coating appa- 
ratus is in the retracted position. 

When the inking/coating apparatus is used in com- 
bination with a flexographic printing plate and aqueous 
ink or aqueous coating, the water component of the 
aqueous ink or coating on the freshly printed sheet is 
evaporated by a high velocity, hot air interstation dryer 
and a high volume heat and moisture extractor assem- 
bly so that the freshly printed ink or coating is com- 
pletely dry before the sheet is printed on the next 
printing unit. This quick drying flexographic print- 
ing/coating arrangement permits a base coat of ink, for 
example opaque white or metallic ink (gold, silver or 
other metallics) to be applied in the first printing unit, 
and then overprinted by a lithographic process on the 
next printing unit 

Exemplary embodiments of the present invention 
are illustrated in the drawing figures wherein: 

FIGURE 1 is a schematic side elevational view of a 
sheet-fed, rotary offset printing press having ink- 
ing/coating apparatus embodying the present 
invention; 

FIGURE 2 is a perspective view of the printing 
press of FIGURE 1 in which a dual head ink- 
ing/coating apparatus is in the operative coating 
position and a single head coater is in a retracted, 
overhead position; 

FIGURE 3 is an enlarged simplified perspective 
view showing one side of the single head ink- 
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ing/coating apparatus of FIGURE 1 in the operative 
position; 

FIGURE 4 is a simplified side elevational view 
showing the dual head inking/coating apparatus in 
the operative coating position for spot or overall 5 
coating from the blanket position; 
FIGURE 5 is a simplified side elevational view 
showing the single head inking/coating apparatus 
in the operative coating position for spot or overall 
coating from the plate position; and, to 
FIGURE 6 is a simplHied side elevational view of 
the dual head inking/coating apparatus of FIGURE 
4, partially broken away, which illustrates the 
hydraulic drive assembly and doctor blade assem- 
bly. 15 

As used herein, the term "processed" refers to var- 
ious printing methods which may be applied to either 
side of a substrate, including the application of UV-cura- 
ble and aqueous inks and/or coatings. The term "sub- 20 
strate" refers to sheet or web material. Also, as used 
herein, the term "waterless printing plate" refers to a 
printing plate having non-image surface areas which 
are hydrophobic and also having image surface areas 
which are hydrophilic, wherein the non-image surface 25 
areas are characterized by a surface tension value 
which is less than the surface tension of aqueous ink, 
and the image surface areas are characterized by a sur- 
face tension value which is greater than the surface ten- 
sion of aqueous ink. "Flexographic" refers to flexible 30 
printing plates having a relief surface which is wettable 
by aqueous ink or aqueous coating material. 

As shown in the exemplary drawings, the present 
invention is embodied in a new and improved in-line ink- 
ing/coating apparatus 10, for applying inks or protective 35 
and/or decorative coatings to sheets or webs printed in 
a sheet-fed or web-fed, rotary offset or flexographic 
printing press, herein generally designated 12. In this 
instance, as shown in FIGURE 1, the inking/coaling 
apparatus 10 is installed in a four color printing press 40 
12, such as that manufactured by Heidelberger Druck- 
maschinen AG of the Federal Republic of Germany 
under its designation Heidelberg Speedmaster 102V. 
The press 12 includes a press frame 14 coupled at one 
end, herein the right end, to a sheet feeder 16 from 45 
which sheets, herein designated S, are individually and 
serially fed into the press, and at the opposite end, with 
a sheet delivery stacker 20 in which the freshly printed 
sheets are collected and stacked. Interposed between 
the sheet feeder 16 and the sheet delivery stacker 20 so 
are four substantially identical rotary offset printing units 
22, 24, 26 and 28 which can print different color inks 
onto the sheets as they are transferred through the 
press 12. The printing units are housed within printing 
towers Tl . T2, T3 and T4 formed by side frame mem- 55 
bers 14, 15. 

As illustrated, the printing units 22, 24, 26 and 28 
are substantially identical and of conventional design, 
^e first printing unit 22 includes an in-feed transfer cyl- 



inder 30, a plate cylinder 32, a blanker cylinder 34 and 
an impression cylinder 36, all supported for rotation in 
parallel alignment between the press side frames 14, 
15. Each of the first three printing units 22, 24 and 26 
have an interunit transfer cylinder 38 disposed to trans- 
fer the freshly printed sheets from the adjacent impres- 
sion cylinder to the next printing unit via an interstation 
transfer cylinder 40. The last printing unit 28 is shown 
equipped with a delivery cylinder 42 which guides each 
freshly printed sheet 18 as it is transferred from the last 
impression cylinder 36 to a delivery conveyor system, 
generally designated 44, to the sheet delivery stacker 
20. 

The delivery conveyor system 44 as shown in FIG- 
URE 2 is of conventional design and includes a pair of 
continuous delivery gripper chains 46, only one of which 
is shown carrying at regular spaced locations along the 
chains, laterally disposed gripper bars having gripper 
fingers for gripping the leading edge of a freshly printed 
sheet 1 8 after it leaves the nip between the delivery cyl- 
inder 42 and impression cylinder 36 of the last printing 
unit 28. As the leading edge is gripped by the grippers, 
the delivery chains 46 pull the freshly printed sheet 
away from the impression cylinder 36 and deliver the 
freshly printed sheet to the sheet delivery stacker 20. 

Prior to reaching the delivery sheet stacker, the 
freshly printed and/or coated sheets S pass under a 
delivery dryer 48 which includes a combination of infra- 
red thermal radiation, high velocity hot air flow and heat 
and moisture extraction for drying the ink and/or the pro- 
tective/decorative coating on the freshly printed sheets. 

In the exemplary embodiment shown in FIGURE 1, 
the first printing unit 22 is equipped with a flexographic 
printing plate, and does not require an inking roller train 
or a dampening system. If an ink roller train is mounted 
on the first printing unit, the form rollers are retracted 
and locked off when the printing unit goes on impres- 
sion. Flexographic aqueous ink is supplied by the ink- 
ing/coating unit 1 1 0. The remaining printing units 24, 26 
and 28 are equipped for lithographic printing and 
include an inking apparatus 50 having an inking roller 
train 52 arranged to transfer ink from an ink fountain 54 
to the plate cylinder 32. This is accomplished with the 
aid of a fountain roller 56 and a ductor roller. The foun- 
tain roller 56 projects into the ink fountain 54, where- 
upon its surface is wetted with printing ink Q. The 
printing ink Q is transferred intermittently to the inking 
roller train 52 by the ductor roller. The inking roller train 
52 supplies printing ink Q to the image ares of a printing 
plate P mounted on the plate cylinder 32. 

The printing ink Q is transferred from the printing 
plate P to an ink receptive blanket B which is mounted 
on the blanket cylinder 34. The inked image carried on 
the blanket B is transferred to a sheet S as the sheet is 
transferred through the nip between the impression cyl- 
inder 36 and the blanket B. 

The inking roller arrangement 52 illustrated in FIG- 
URE 1 is exemplary for use in combination with litho- 
graphic ink printing plates. It will be understood that 
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dampening rollers (not illustrated) will be in direct 
engagement with the lithographic plate R but are not 
used in combination with the f lexographic plate of print- 
ing unit 22. 

Referring now to FIGURE 4, FIGURE 5 and FIG- 5 
URE 6, the in-line inking/coating apparatus 10 includes 
a carriage assembly 58 which supports an applicator 
head 60. The applicator head 60 includes a hydraulic 
motor 62, a lower gear train 64, an upper gear train 65, 
an applicator roller 66 and a doctor blade assembly 68. 10 
The external peripheral surface of the applicator roller 
66 is inserted into wetting contact with liquid coating 
material or ink contained in a reservoir 70. The reservoir 
70 is continuously supplied with ink or coating which is 
circulated through the reservoir 70 from an off-press is 
source by a pump (not illustrated). The hydraulic motor 
62 drives the applicator roller 66 synchronously with the 
plate cylinder 32 and the blanket cylinder 34 in 
response to an RPM control signal from the press drive 
(not illustrated) and a feedback signal developed by a 20 
tachometer 72. While a hydraulic drive motor is pre- 
ferred, an electric drive motor can be used. 

The applicator roller 66 is preferably a fluid meter- 
ing anilox roller which transfers measured amounts of 
printing ink or coating material onto the printing plate or 25 
blanket. The surface of an anilox roller is engraved with 
an array of closely spaced, shallow depressions 
referred as "ceils". Ink or coating material from the res- 
ervoir 70 flows into the cells as the anilox roller turns 
through the reservoir. The transfer surface of the anilox 30 
roller is scraped with a doctor blade 73 to remove 
excess ink or coating. The ink or coating remaining on 
the anilox roller is the measured amounts contained 
within the cells. 

The applicator roller 66 is cylindrical and may be 35 
constructed in various diameters and lengths, contain- 
ing cells of various sizes and shapes. The volumetric 
capacity of an anilox roller is established during manu- 
facturing and is dependent upon the selection of cell 
size, shape and number of cells per unit area. Depend- 40 
ing upon the intended application, the cell pattern may 
be fine (many small cells per unit area) or coarse (fewer 
larger cells per unit area). 

By applying the ink or coating material through the 
inking/coating applicator head 60, more ink or coating as 
material can be delivered to the sheet S as compared 
with the inking roller train of a lithographic printing unit. 
Moreover, color intensity is stronger and more brilliant 
because the f lexographic ink is applied at a much larger 
film thickness than can be applied by the lithographic so 
process and is not diluted by dampening solution. 

The inking/coating applicator head 60 includes side 
frame members 74, 76 that support the applicator roller 
66, gear train 64, gear train 65, doctor blade assembly 
68 and the drive motor 62. The applicator roller 66 is ss 
supported at opposite ends on a lower cradle formed by 
a pair of end plates 78, 80 which hold the applicator 
roller 66 in parallel alignment with the blanket cylinder 
34 (FIGURE 5). The side frames 74, 76 are also pro- 




025 A2 6 

vided with an upper cradle formed by a pair of side 
plates 82, 84 which are vertically spaced with respect to 
the lower side plates 78, 80. Each cradle has a pair of 
sockets 79, 81 and 83, 85, respectively, for holding the 
applicator roller 66 for spot coating or inking engage- 
ment against the plate P of the plate cylinder 32 (FIG- 
URE 4) or the blanket B of the blanket cylinder 34. 

Preferably, the applicator roller 66 for the upper cra- 
dle (plate) position is an anilox roller having a resilient 
transfer surface. In the dual cradle arrangement, the 
press operator can quickly change over from blanket 
inking/coating and plate inking/coating with minimum 
press down time, since it is only necessary to remove 
and reposition or replace the applicator roller 66, and 
wash-up the doctor blade assembly if changing from ink 
to coating or vice versa. The capability to selectively 
operate in either the flexographic mode or the litho- 
graphic mode and to print or coat from either the plate or 
blanket position is referred to herein as the 
"LITHOFLEX" process. 

Referring again to FIGURE 2 and FIGURE 3, the 
applicator head 60 is supported by the carriage assem- 
bly 58 in a cantilevered. pivotal arrangement which 
allows the dual cradle inking/coating apparatus 10 and 
a single cradle inking/coating apparatus 1 1 0 to be used 
between any two adjacent printing units, as well as used 
on the first and last printing units of the press. This is 
made possible by a pair of cantilevered support arms 
88, 90 that are pivotally coupled to the side plates 74, 
76, respectively, on a pivot shaft 77. Each support arm 
has a hub portion 88A, 90A, respectively, and an elon- 
gated shank portion 88B, 90B, respectively. 

The cantilevered support arms are pivotally 
mounted on the printing tower by pivot blocks 92, 94, 
respectively. The hub portions 88A, 90A are journalled 
for rotation on pivot shafts 96, 98, respectively. The pivot 
blocks 92, 94 are securely fastened to the tower 14D, so 
that the carriage assembly 86 is pivotally suspended 
from the pivot shafts 96, 98 in a cantilevered Ferris sup- 
port arrangement. The shank portions 88B, 90B are piv- 
otally coupled to the pivot shaft 77, so that the carriage 
assembly 58 and the applicator head 60 are capable of 
independent rotation with respect to each other and with 
respect to tee pivot shaft 77. By this arrangement, the 
applicator head 60 is pivotally suspended from the pivot 
shaft 77, and remains in an upright orientation as the 
support arms rotate from the operative position to the 
fully retracted position, and vice versa. 

Thus, the cradles 78, 80 and 82, 84 position the 
applicator roller 66 in vertical and horizontal alignment 
with the plate cylinder or blanket cylinder when the 
applicator head is extended to the operative position, for 
example as shown in FIGURE 4 and FIGURE 5. More- 
over, because of the transverse relationship between 
the hub portion and shank portion of the support arms, 
the applicator head 60 and carriage assembly 58 are 
capable of rotating through a Ferris arc without touching 
the adjacent printing tower. This makes it possible to 
install the inking/coating apparatus 10 on any intermedi- 
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ate printing unit tower (T2, T3), and as well as on the 
first printing unit tower T1 and the last printing unit tower 
T4. Additionally, when the inking/coating unit 1 0 is in the 
operative position, the lateral projection of the applicator 
head 60 into the interstation space between printing s 
units is minimized. This assures virtually unrestricted 
operator access to the interstation space between adja- 
cent printing units when the applicator head is engaged 
in the operative position, and completely unrestricted 
access when the carriage assembly 58 is retracted. w 

Rotation of the carriage assembly 58 is counter- 
clockwise from the retracted, idle position (shown in 
phantom in FIGURE 1) to the operative position (FIG- 
URE 4 and FIGURE 5). The carriage assembly 58 can 
be adapted for clockwise rotation from the retracted is 
position to the operative position for engagement of the 
applicator roller to either the plate or the blanket on the 
dampener side of the tower, assuming that access to 
the plate and blanket is not restricted by dampener roll- 
ers or the like. 20 

Rotational movement of the support arms 68, 90 is 
assisted by counterweights 100, 102 which are secured 
to the support arms, respectively, for concurrent rotation 
with respect to the pivot blocks 92, 94. With the passive 
assistance of the counterweights, the press operator 25 
can easily move the inking/coating assembly 10 from 
the engaged operative position as shown in FIGURE 4 
to the fully retracted, idle position as shown in phantom 
in FIGURE 1 . Preferably, rotation of the carriage assem- 
bly 58 is assisted by a torsion spring, electric motor or 30 
hydraulic motor. 

The inking/coating apparatus 10 is releasably 
locked into the operative position as shown in FIGURE 
4 by releasable latch couplings 103, 105 that secure the 
support arms 88, 90 to the press side frames 14, 15, 35 
respectively, of the printing unit tower T4 in the operative 
position. Coating engagement of the applicator roller 66 
against the blanket cylinder 34 is produced by power 
actuators, preferably pneumatic cylinders 104, 106 
which have extendable/retractable power transfer arms 40 
104A, 106A, respectively. The pneumatic cylinder 104 is 
pivotally coupled to the support arm 88 by a pivot link- 
age 108, and the second pneumatic cylinder 106 is piv- 
otally coupled to the support arm 90 by a pivot linkage 
1 09. In response to actuation of the pneumatic cylinders 45 
1 04, 1 06, the power transfer arms are retracted. As the . 
transfer arms retract, the inking/coating head 60 is 
rotated counterclockwise on the pivot shaft 77, thus 
moving the applicator roller 66 into coating engagement 
with the blanket cylinder 34. so 

The pivot linkage 108 includes a bell crank 111 
which is mounted for pivotal movement on a pin 113. 
The pin 1 13 is supported by a clevis plate 1 15 which is 
attached to the support arm 88. One end of the bell 
crank is pivotally coupled to the actuator arm 104A, and 55 
a cam roller 1 1 7 is mounted for rotation on its opposite 
end. 

The cam roller 117 is engagable against an adjust- 
able stop 119 which is rigidly secured to the side plate 



74. Counterclockwise shifting of the handle H moves a 
cam follower 121 into a latch pocket 123 of a receiver 
block 125 as the cam roller 117 is moved into engage- 
ment with the adjustable stop 119 in. the interlocked, 
operative position. Referring to FIGURE 4, FIGURE 5 
and FIGURE 6, the receiver block 125 is secured to the 
delivery side of the printing unit tower by machine 
screws. 

When the plate P goes on impression, power is 
applied to the pneumatic actuator 104 and the power 
transfer arm 104A retracts, thus causing the bell crank 
111 to rotate counterclockwise about the pin 113. The 
torque applied by the pneumatic actuator 104 is trans- 
mitted to the applicator head 60 through the cam roller 
117 and the adjustable stop 119. Counterclockwise 
movement of the applicator head 60 relative to the sup- 
port shaft 77 carries the applicator roller 66 into engage- 
ment with the plate P. 

The adjustable stop 119 has a threaded bolt 119A 
which is engagable with the cam roller 1 1 7. The striking 
point of engagement is preset so that the applicator 
roller 66 is properly positioned for engagement with the 
plate P or blanket B in the operative position when the 
applicator head 60 is interlocked with the press frame 
14 and the printing unit goes on impression. 

Referring to FIGURE 5, an inking/coating appara- 
tus 110 having a single head is illustrated. The con- 
struction of this alternative embodiment is identical in all 
respects with the dual head arrangement, with the 
exception that only a single gear train and a single cra- 
dle for holding the applicator roller is provided. In both 
embodiments, the inking/coating head 60 remains 
upright as it swings through an arc. comparable to the 
movement of a Ferris wheel. Because of the upright ori- 
entation of the inking/coating head 60 as it moves 
between the extended and retracted positions, the usual 
platform spacing between printing unit towers provides 
adequate clearance to permit extension and retraction 
of the carriage assembly 58 without interference with 
operator access to the printing units. This is a significant 
advantage in that it permits the in-line inking/coating 
apparatus 10 to operate effectively in the interstation 
space between any adjacent printing units, and without 
blocking or obstructing access to the cylinders of the 
printing units when the inking/coating apparatus is in the 
retracted position (as indicated in phantom in FIGURE 
1). 

Moreover, when the in-line inking/coating appara- 
tus is in the fully retracted position, the applicator roller 
66 is conveniently positioned on the dampener side of 
the printing unit for inspection, clean-up or replacement. 
Additionally, the doctor blade assembly is also conven- 
iently positioned for inspection, removal, adjustment or 
clean-up. Also, the doctor blade reservoir and coating 
circulation lines can be cleaned while the press is run- 
ning as well as when the press has been stopped for 
change-over from one type of ink or coating material to 
another. 
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When the inking/coating apparatus is used for 
applying an aqueous ink or an aqueous coating mate- 
rial, the water component on the freshly printed sheet S 
is evaporated by a high velocity, hot air interstation dryer 
and high volume heat and moisture extractor units 1 12 5 
and 114, as shown in FIGURE 1, FIGURE 4 and FIG- 
URE 5. The dryer/extractor units 112 and 114 are ori- 
ented to direct high velocity heated air onto the freshly 
printed/coated sheets as they are transferred by the 
interunit and the intermediate transfer cylinders 36, 40. 10 
By this arrangement, the freshly printed aqueous ink or 
coating material is completely dry before the sheet is 
overprinted in the next printing unit 

The high velocity, hot air dryer and high perform- 
ance heat and moisture exti actor units 1 12, 1 14 utilize w 
high velocity air jets which scrub and break-up the moist 
air level which clings to the surface of each freshly 
printed sheet. Within each dryer, high velocity air is 
heated to a high temperature as it flows across a resist- 
ance heating element within an air delivery baffle tube. 20 
High velocity jets of hot air a'e discharged through mul- 
tiple airflow apertures through an exposure zone Z 
(FIGURE 4 and FIGURE 5) onto the freshly 
printed/coated sheet S as it is transferred by the transfer 
cylinder 36 and intermediate transfer cylinder 40, 25 
respectively. Each dryer assembly includes a pair of air 
delivery dryer heads which are arranged in spaced, 
side-by-side relation as shown in FIGURE 4 and FIG- 
URE 5. 

The high velocity, hot moisture-laden air displaced 30 
from each freshly printed sheet is extracted from the 
dryer exposure zone Z and completely exhausted from 
the printing unit by the high volume extractors. Each 
extractor head includes a manifold coupled to the dryer 
heads and draws the moisture, volatiles and high veloc- 35 
ity hot air through a longitudinal gap between the dryer 
heads. According to this arrangement, each printed 
sheet is dried before it is run through the next printing 
unit. 

The water-based inks used in flexographic printing 40 
dry at a relatively moderate drying temperature pro- 
vided by the interstation high velocity hot air dry- 
ers/extractors 112, 114. Consequently, print quality is 
substantially improved since the aqueous ink is dried at 
each printing unit before it enters the next printing unit. 45 
Moreover, back-trapping on the blanket of the next print- 
ing unit is completely eliminated. This interstation drying 
arrangement makes it possible to print aqueous inks 
such as metallic ink and opaque white ink at one print- 
ing unit, and then overprint at the next printing unit. so 

This arrangement also permits the first printing unit 
to be used as a coater in which an aqueous coating is 
applied to low grade paper, for example recycled paper, 
to trap and seal in lint, dust, spray powder and other 
debris and provide a smoother, durable surface that can ss 
be overprinted in the next printing unit. The first down 
coating seals the surface of the low grade, rough sub- 
strate and improves overprinted dot definition while pre- 
venting strike-through and show-through. A UV-curable 



protective and/or decorative coating can be applied over 
the first down overprinted (aqueous) coating in the last 
printing unit. 

Preferably, the applicator roller 66 is constructed of 
metal or ceramic when it is used for applying a coating 
material to the blanket B on the cylinder 34. When the 
applicator roller 66 is applied to the plate, it is preferably 
constructed as an anilox roller having a resilient transfer 
surface for engaging a flexographic printing plate. Suita- 
ble resilient roller surface materials include Buna N syn- 
thetic rubber and EPDM (terpolymer elastomer). 

It will be appreciated that the inking/coating appara- 
tus 10 is capable of applying a wide range of ink types, 
including fluorescent (Day Glo), pearlescent, metal lies 
(gold, silver and other metallics), glitter, scratch and 
sniff (micro-encapsulated fragrance), scratch and 
reveal, luminous, pressure-sensitive adhesives and the 
like. 

The press operator can eliminate the dampener 
roller assembly altogether, and the inking/coating appa- 
ratus 10 can selectively apply aqueous inks and coat- 
ings to a flexographic or waterless printing plate and the 
blanket. Moreover, overprinting of the aqueous inks and 
coatings can be carried out in the next printing unit since 
the aqueous inks and coatings are completely dried by 
the high velocity, hot air interstation dryer and high vol- ' 
ume heat and moisture extractor assembly. 

The aqueous inks and coatings as used in the 
present invention contain colored pigments and/or solu- 
ble dyes, binders that fix the pigments onto the surface 
of the printed sheet, and waxes, defoamers and thicken- 
ers. Aqueous printing inks predominantly contain water 
as a solvent, diluent and/or vehicle. The thickeners 
which are preferred include algonates, starch, cellulose 
and its derivatives, for example cellulose esters or cellu- 
lose ethers and the like. Coloring agents including 
organic as well as inorganic pigments may be derived 
from dyes which are insoluble in water. Also, the printing 
ink may contain water and can be predominantly glycol 
or the like, with the pigment being bound by an appropri- 
ate resin. When metallic inks are printed, the cells of the 
anilox roller must be appropriately sized to prevent the 
metal particles from getting stuck within the cells. The 
cell size is critical, and for metallic gold ink, the anilox 
roller should have a screen line count in the range of 
175-300 lines per inch (69-1 18 lines per cm). 

The inking/coating apparatus 10 can also apply UV- 
curable inks and coatings. If UV-curable inks and coat- 
ings are utilized, ultra-violet dryers/extractors are 
installed adjacent the high velocity hot air dryer/extrac- 
tor units 112, 114, respectively. 

It will be appreciated that the inking/coating appara- 
tus 10 described herein makes it possible to selectively 
operate a printing unit in either the flexographic printing 
mode or the lithographic printing mode, while also pro- 
viding the capability to print or coat from either the plate 
or blanket position. The dual cradle support arrange- 
ment of the present invention makes it possible to 
quickly change over from inking/coating at the blanket 
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cylinder position to inking/coating at the plate cylinder 
position with minimum press down-time, since it is only 
necessary to remove and reposition or replace the 
applicator roller 66 while the printing/inking apparatus is 
in the retracted position. 5 

Moreover, the press operator may elect to spot or 
overall coat with aqueous ink/coating from the plate dur- 
ing one job, and then spot and/or overall coat from the 
blanket during the next job. Since the doctor blade 
assembly can be flushed and washed-up quickly and 10 
the applicator roller can be replaced quickly, it is possi- 
ble to spot coat or overall coat from the plate position or 
the blanket position with aqueous inks or coatings dur- 
ing the first press run and then spot coat or overall coat 
with UV-curable inks or coatings from the plate position 75 
or from the blanket position during the next press run. 
The inking/coating apparatus 10 is completely out of the 
way in the retracted position; consequently, the doctor 
blade reservoir and supply lines can be flushed and 
washed-up by automatic wash-up equipment while the 20 
printing unit is printing another job. 

The positioning of the applicator head and roller 
assembly relative to the plate and blanket is repeatable 
to a predetermined, preset impression position. Conse- 
quently, no printing unit adjustment or alteration is 25 
required, except for flushing the doctor blade assembly 
and cleaning or replacing the applicator roller to accom- 
modate a different kind of ink or coating material. 
Although manual extension and retraction have been 
described in connection with the exemplary embodi- 30 
ment, extension to the operative position and retraction 
to a non-operative idle position can be carried out auto- 
matically by hydraulic or electric motor servomecha- 
nisms. 

The Ferris wheel support arrangement allows the 35 
inking/coating apparatus to operate effectively in the 
interstation space between any adjacent printing units, 
as well as on the first or last printing units of the press, 
without blocking or obstructing the interstation space or 
restricting operator access to the cylinders of any of the 40 
printing units. 

Finally, because the inking/coating apparatus of the 
present invention is mounted on a printing unit tower 
and is extendable to the operative position without 
requiring adjustment or alteration of the printing unit cyl- 45 
inders, it can be used for applying printing ink or coating 
material to the blanket cylinder of a rotary offset web 
press, or to the blanket of a dedicated coating unit. 

Claims so 

1. Inking/coating apparatus (10) for use in a printing 
press (12) of the type having a printing unit (22, 24, 
26, 28) on which a plate cylinder (32), a blanket cyl- 
inder (34) and an impression cylinder (36) are ss 
mounted for rotation, wherein the inking/coating 
apparatus is characterized by: 
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an applicator head (60) for applying ink or coat- 
ing material to a plate (P) mounted on the plate 
cylinder or to a blanket (B) mounted on the 
blanket cylinder, either separately or simultane- 
ously when the inking/coating apparatus is in 
an operative position relative to the plate and 
blanket cylinders; and, 

a carriage assembly (58) for moving the appli- 
cator head to the operative position in which 
the applicator head is disposed laterally adja- 
cent to the plate and blanket cylinders and for 
moving the applicator head from the operative 
position to a retracted position in which the 
applicator head is elevated with respect to the 
plate and blanket cylinders. 

2. Inking/coating apparatus (10) as setforth in claim 1 , 
wherein the carriage assembly (58) is character- 
ized by: 

a support arm (88, 90) having a first end por- 
tion (88A) constructed for pivotal attachment to 
the printing unit and having a second end por- 
tion (88B) pivotal I y coupled to the applicator 
head (60), the applicator head being movable 
on the support arm to the operative position. 

3. Inking/coating apparatus (10) as set forth in claim 1 , 
characterized in that a counterweight (100, 102) is 
coupled to the carriage assembly. 

4. Inking/coating apparatus ( 1 0) as set forth in claim 1 , 
wherein the applicator head (60) is characterized 
by: 

a doctor blade assembly (68) having a reser- 
voir (70) for receiving ink or liquid coating mate- 
rial; and, 

an applicator roller (66) coupled to the doctor 
blade assembly in fluid communication with the 
reservoir, the applicator roller being engagable 
with a printing plate (?) on the plate cylinder or 
with a blanket (B) on the blanket cylinder when 
the applicator head (60) is in the operative 
position. 

5. Inking/coating apparatus ( 1 0) as set forth in claim 4, 
characterized in that the applicator roller (66) is an 
anilox roller having a resilient transfer surface. 

6. Inking/coating apparatus (10) as set forth in claim 1 , 
characterized in that: 

a power actuator (1 04, 106) is movably coupled 
to the applicator head (60), the power actuator 
having a power transfer arm (104A, 106A) 
which is extendable and retractable; and, 
movement converting apparatus (108) is cou- 
pled to the power transfer arm for converting 
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extension or retraction movement of the power 
transfer arm into pivotal movement of the appli- 
cator head (60) relative to the carriage assem- 
bly. 

5 

7. Inking/coating apparatus (1 0) as set forth in claim 6, 
wherein the movement converting apparatus (108) 
is characterized by: 

a bell crank plate (111) having a first end por- 10 
tion coupled to the power transfer arm and hav- 
ing a second end portion for engaging a stop 
member; 

a stop member (1 19) secured to the applicator 
head (60); and, is 
a clevis plate (115) secured to the carriage 
assembly (58) and pivotally coupled to the bell 
crank plate. 

8. Inking/coating apparatus (1 0) as set forth in claim 1 , 20 
wherein the applicator head (60) is characterized 

by: 

first and second side frame members (74, 76) 
pivotally coupled to the carriage assembly (58); 25 
a doctor blade assembly mounted on the first 
and second side frame members, the doctor 
blade assembly including a reservoir (70) for 
receiving ink or liquid coating material; 
a cradle assembly (78, 80), (82, 84) mounted 30 
on the first and second side frame members, 
respectively; 

an applicator roller (66) mounted for rotation on 
the cradle assembly and coupled to the doctor 
blade assembly for rolling contact with ink or 35 
coating material in the reservoir, the applicator 
roller being engagable with a printing plate (P) 
on the plate cylinder (32) or with a blanket (B) 
on the blanket cylinder (34) when the applicator 
head (60) is in the operative position; and, 40 
a drive motor (62) coupled to the applicator 
roller for rotating the applicator roller. 



posed on the first and second side frame mem- 
bers, respectively; and, 

the applicator roller (66) is selectively mounta- 
ble for rotation on either the first and second 
sockets or on the third and fourth sockets for 
applying ink or coating material to either the 
plate or blanket when the applicator head is in 
the operative position. 

11. Inking/coating apparatus (10) assetfbrth in claim 1, 
wherein the applicator head (60) is characterized 
by: 

a first cradle (78, 80) for supporting an applica- 
tor roller (66) for engagement with the plate 
when the inking/coating apparatus is in the 
operative position; and 

a second cradle (82, 84) for supporting an 
applicator roller (66) for engagement with the 
blanket (B) when the inking/coating apparatus 
is in the operative position. 

12. Inking/coating apparatus (10) as set forth in claim 1, 
wherein the carriage assembly is characterized by: 

a support arm (88, 90) having a first end por- 
tion pivotally coupled to the printing unit (68A, 
90A) and having a second end portion (88B, 
90B); 

a common pivot shaft (77) on which the sup- 
port arm second end portion and the ink- 
ing/coating apparatus are pivotally mounted; 
and, 

male and female latch members (103, 105) 
coupled between the common pivot shaft and 
the printing unit, with one of the latch members 
being secured to the common pivot shaft and 
the other latch member being constructed for 
attachment onto the printing unit, the latch 
members being mateable in interlocking 
engagement when the applicator head (60) is 
in the operative position. 



9. Inking/coating apparatus (1 0) as set forth in claim 8, 
characterized in that: 

the cradle assembly (79, 80) has first and sec- 
ond sockets (79, 81) disposed on the first and 
second side frame members respectively; and, 
the applicator roller (66) is mounted for rotation 
on the first and second sockets. 

1 0. Inking/coating apparatus (10) as set forth in claim 8, 
characterized in that 

the cradle assembly (78, 80), (82, 84) includes 
first and second sockets (79, 81) disposed on 
the first and second side frame members, 
respectively, and third and fourth sockets dis- 



1 3. Inking/coating apparatus (10) as set forth in claim 1 , 
45 wherein the applicator head (60) and the printing 
unit are characterized by 

male and female latch coupling members (103, 
105) mounted on the carriage assembly (58) 
so and on the printing unit for releasably latching 

the carriage assembly in interlocking engage- 
ment with the printing unit when the applicator 
head is in the operative position. 

55 14. Inking/coating apparatus (10) as set forth in claim 1, 
wherein the carriage assembly (58) is character- 
ized by an elongated shank portion (88B, 90B) and 
a hub portion (88 A. 90A), the elongated shank por- 
tion being pivotally coupled to the applicator head 
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(60) and the hub portion being constructed for piv- 
otal attachment onto the printing unit. 

15. A rotary offset printing press (12) having first and 
second printing units (22, 24) and the inking/coat- s 
ing apparatus (10) of claim 1 is movably coupled to 
the first printing unit (22) as set forth in claim 1, 
characterized by: 

a dryer (1 1 2) mounted on the first printing unit 10 
adjacent the impression cylinder (36) of the first 
printing unit for discharging heated air onto a 
freshly printed substrate while the freshly 
printed substrate is in contact with said impres- 
sion cylinder. is 

16. A rotary offset printing press (12) as defined in 
claim 15, characterized in that: 

an extractor (112E) is disposed adjacent the 20 
dryer for extracting hot air, moisture and vola- 
tiles from an exposure zone (2) between the 
dryer and the freshly printed substrate. 

17. A rotary offset printing press (12) as defined in 25 
claim 15, characterized in that: 

an intermediate transfer cylinder (40) is cou- 
pled in sheet transfer relation with the impres- 
sion cylinder (36) of the first printing unit (22); 30 
and, 

an interstation dryer (114) is disposed adjacent 
the intermediate transfer cylinder for discharg- 
ing heated air onto a freshly printed or coated 
substrate after it has been transferred from the 35 
impression cylinder of the first printing unit and 
while it is in contact with the intermediate trans- 
fer cylinder (40). 

18. A method for rotary offset printing in a printing 40 
press (12) of the type including first and second 
rotary offset printing units (22, 24), and using aque- 
ous or UV-curable printing ink or coating material in 
the operation of at least the first printing unit, char- 
acterized by the following steps performed at each 45 
printing unit in succession: 

spot or overall coating a plate (P) with aqueous 
ink/aqueous coating material or UV-curable 
ink/UV-curable coating material; so 
spot and/or overall coating a blanket (B) with 
aqueous ink/aqueous coating material or UV- 
curable ink or UV-curable coating material; 
transferring the printing ink or coating material 
from the printing plate (P) to the blanket (B); 55 
transferring the inked or coated image from the 
blanket to a substrate (S) as the substrate is 
transferred through the nip between the 



impression cylinder (36) and the blanket (B); 
and, 

drying the ink or coating material on the freshly 
printed substrate before the substrate is subse- 
quently processed. 

19. A method for rotary offset printing as defined in 
claim 18, wherein the drying step is characterized 
by: 

discharging high velocity, heated air onto the 
freshly printed/coated substrate (S) while the 
freshly printed/coated substrate is in contact 
with the impression cylinder (36) of the first 
printing unit (22). 

20. A method for rotary offset printing as defined in 
claim 18, characterized by the steps: 

transferring the freshly printed substrate (S) 
from the first printing unit (22) to an intermedi- 
ate transfer cylinder (40); and, 
drying the freshly printed substrate while it is in 
contact with the intermediate transfer cylinder. 

21. A method for rotary offset printing as defined in 
claim 18, characterized by the step: 

extracting hot air, moisture and volatiles from 
an exposure zone (2) above the freshly 
printed/coated substrate (S) while the freshly 
printed/coated substrate is in contact with the 
impression cylinder (36). 

22. A method for rotary offset printing as defined in 
claim 18, characterized by the steps: 

applying a primer coating of an aqueous coat- 
ing material or UV-curable coating material to a 
substrate (S) in the first printing unit (22); and, 
drying the primer coating on the substrate 
before the substrate is processed in the second 
printing unit. 
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DECLARATION OF SCOTT BROWN 

TO: The Honorable Commissioner of 
Patents and Trademarks 
Washington, D.C. 20231 

SIR: j 

I, Scott Brown, declare on my oath the following: 

1 . I am a sales representative for Heidelberg, U.S.A., Incorporated, having come to 
work for my present employer in April 1 994. I am 34 years of age, and reside at 28 1 3 Seminery 
Circle, Garland, Texas 75043 and am competent to make this testimony. I have never been 
convicted of any felony. 

2. Shortly after I came to work for Heidelberg U.S.A. in April 1994, I became 
involved in a sales campaign to sell Williamson Printing Company ("Williamson") a number of 
offset lithography presses,, all to be manufactured in Heidelberg, Germany. I met Jesse f 7fi/v 
Williamson and Bill Davis in the late spring of 1994, and was told by them of their WIMS 
proprietary process for printing metallic inks by offset lithography. Upon learning the 
fundamentals of this process as explained to me by Jesse Williamson and Bill Davis, I told the 
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President of Heidelberg U.S.A., Hans Peetz-Larsen, of this process. See Exhibit A . As I recall, 
sometime in June or July of 1994, Williamson made an oral commitment to buy Heidelberg's 
presses, as is evidenced by a letter from Jerry Williamson, Chairman of Williamson, to Bob 
Boyer, my supervisor, of August 5, 1994. See Exhibit B . which came from our company's files 
and was filed in the normal course of business and is part of Heidelberg's U.S.A.'s records. At 
about the time of the August 5, 1994 Jerry Williamson letter, Exhibit B . Jesse Williamson and 
Bill Davis explained to me that they intended to improve the existing WIMS process by having 
flexography performed prior to offset lithography in an on-line operation, all in one pass. They 
indicated several methods that this could be done, in one manner with a dedicated flexography 
station, and another by an auxiliary add-on unit. They mentioned the use of a high velocity 
drying system being employed, and the possibility of using a modified Printing Research, Inc. 
printer-coater as an interstation add-on for flexographic applications. They wanted to perform 
tests to demonstrate the merits of this new, improved process to be conducted in Germany. 

3. Accordingly, I contacted Gregory Canty of BASF in Holland, Michigan 
concerning their company's flexographic "round exposure unit" for making flexographic plates, 
and received a proposal from him for Williamson ( Exhibits C. in early September 1994. The 
type of BASF plate-making equipment which Canty proposed to me already existed at our 
company's facilities in Heidelberg, Germany. Heidelberg U.S.A. was amenable to changing the 
design of one of its stations to adapt it for an anilox roller and flexographic operation, passing 
on the increase in costs due to acquired equipment to the customer, such as Williamson. We 
demonstrated a triple tower and an anilox roller (located at the first tower)to Jesse Williamson 
on the North American continent at the location of one of Heidelberg Canada's customers located 
in Montreal, Canada, in early November 1 994. See Group Exhibit E . Jesse Williamson and Bill 
Davis wanted off-line tests conducted on their new process — i.e., simulations of a one-pass 
operation using flexography as a step prior to offset lithography — done at our parent company's 
offices (Heidelberg Drucksmaschinen A.G.) in Germany. Accordingly, we originally scheduled 
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these tests for December 10, 1994. See Exhibit F . That trip was subsequently rescheduled for 
January 20-21 , 1 995. After the trip to Montreal, detailed preparations were commenced for the 
tests in Germany (at Jesse Williamson's and Bill Davis' instructions), using BASF plate-making 
equipment already existing at Heidelberg, Germany, flexographic inks acquired from 
Wolstenholme in the United Kingdom, and plates made from Eckart, a German manufacturer, 
from negatives of Williamson's using the BASF equipment. See Exhibit G . 

4. I left for Germany on January 17, 1995, according to my schedule book. I recall 
taking an American Airlines wide-body jet to Frankfort, and the following morning leaving on 
an unexpectedly 20 minute-late train to Heidelberg, Germany. I recall it was very cold and 
windy and all of us nearly froze to death on the train platform, especially Jesse Williamson. I 
remember January 20-21, 1995 and the tests at Heidelberg, Germany quite well. This was my 
first trip to Germany. We stayed at the Holiday Inn in Heidelberg. January 20 was Jesse 
Williamson's birthday. It was a very cold and gray day in Germany on January 20, 1995. We 
had a nice lunch at the Company's cafe, and I recall I had salmon, and there were nice wines and 
a dessert of sorbets and ice-cream-shaped to look like tomatoes. See Exhibit H. a group of pages 
concerning the trip from my scheduling book. In attendance at the tests were Jerry Williamson, 
Jesse Williamson and Bill Davis, all from Williamson, who were directing the tests, Michael 
Yates and Steve Clark from Wolstenholme, Peter Schwaab, Reginald Retting, and Klaus Sauer 
from Heidelberg Drucksmaschinen A.G., and Bob Boyer (my supervisor) and the undersigned 
from Heidelberg, U.S.A. 

5 . The day-long tests on January 20, 1 995 involved comparisons of the results of the 
new WIMS improved process over the old process and involved rerunning some established 
Williamson advertisements made for Rolex, some art work involving (I recall) a 1 957 Chevrolet 
bumper grill, an apple of some configuration, a memorable portion of an automobile brochure 
comprising a silver Lexus driving on a wet cobblestone road (having a shimmery look with a 
gold reflection off of puddles on the cobblestone), and finally some test-type patterns, all 
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configured on one approximate 25" x 38" sheet, to be run through the press, first with one or 
more flexography runs using an anilox roller and the flexographic plates made from the BASF 
equipment previously mentioned, and followed up by offset lithography. With respect to the 
Lexus brochure portion, the multiple hues of the gold and silver metallics, blended with the 
natural wet cobblestones, were most impressive. I recall that the tests took all day, from early 
in the morning until well after dark, and continued the next day. Jesse Williamson was directing 
the work of the German Heidelberg Drucksmaschinen A.G. technicians. We were all impressed 
with the quality of the images produced from the BASF-produced plates, which I attributed to 
the process and, in part, to the round exposure unit. There was unusual brilliance for the metallic 
inks involved, and without distortion. The German technicians liked what they saw. Several 
hundred impressions were printed, and sent through the presses in multiple passes, with the 
flexography step being done first, as the anilox roller existed end-of-press on the coating tower. 
At the end of the first day of tests, January 20, 1995, 1 recall we went to dinner at the Haukteafel 
Restaurant in Heidelberg, Germany. The second day, January 21,1 995, involved more tests and 
discussions involving the proposed technician changes at the forthcoming DRUPA conference 
to be held in Dusseldorf, Germany. 

6. The results — especially comparing the older results of the WIMS process with 
the new, improved process were very impressive to me — the enhanced brilliance of the metallic 
colors in the Rolex advertisement and the Lexus brochure were especially memorable, as the 
impressions had a sheen that was clearly of more brilliance that the older WIMS counterpart 
impressions. I recall discussing these results immediately with my supervisor, Bob Boyer after 
my return to Dallas in late January 1995. 

The undersigned Declarant stated further that all statements made herein of Declarant's 
own knowledge are true, and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false 



DECLARATION OF SCOTT BROWN 



Page 4 



statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code. 
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HEIDELBERG 
USA 

Oflfcf of the Presld&nt 
Corporate -New York 



TELEFAX MESSAGE 
Jum 3, 1894 

To: BOB BOYER, DALLAS 

From: Hans Peetz-Larwn, New York 

Re: Williamson Printing Corp. 



Attached is draft of letter to Williamson Printing. Please critique and make sura nothing 
was left out of what you wanted to include 

Also, what is WIMS and inGrain process that you speak about? 



HP-Urmp 

Total pages of fax; £ 
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Mr, Jerry Williamson, Chairman of the Board 
Mr, Jesse Williamson, President 
Williamson Printing Coiporation * 
6700 Denton Drive 
Dallas, Texas 75235 



HEilRO ISEiaiP 1 



OfTxw of tho Pnsskterrt 

HakteiborQ USA, Inc. 

9Q-30 Metropolitan Avmw 

ffttgo P&fc NY 11&74 

PftQfte 716^30 7802, Fax 71&276-B663 



June 3, 1994 



Dear Jerry mid Jesse, 

We have a?ways held Williamson Printing Corporation In high esteem and recognize you as a 
pioneer In new printing technologies such as WIMS and inGrain processfng. Your contribution 
to our indus&y is well known and it is indeed an honor for me to serve with Jerry on the Boards 
of PIA and GATF. t 

family companies at their best can achieve tremendous successes. You am one of those 
well known and well respected for top quality printing and certainly one of the top award 
vanning printers in our country. 

Betew I quote our Mission Statement, which reads. 

Heidelberg USA is totally committed to be the partner of choice 
to the U.S. Printing Industry, We are determined to set standards 
as the leader in technology and quality of equipment Each and 
every employee of Heidelberg USA Is dedicated to provide 
excellent customer service and support. " 

We f aef we have many things in common with you and it has been one of our key goals to 
earn your trust and to become a-bosfrgg g p a rtn e r of youra . v o ^ p/wltt^tcl ocro 

Thank you very much for your courtesy to my colleagues during prior visits to your company i 
now took forward very much to visit with you on Tuesday, June 7th p and hope that we will find 
common ground so that we can become business partners for the mutual benefit of Williamson 
Pnnting Corporation and the Heidelberg Group. 

Sincerely, 



HP " Ulr ™P Hans Peefe-Larsen 

President 
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Williamson Printing Corporation 

6700 Denton Drive . Dallas, Texas 75235 • (214) 904-2100 



August 5, 1994 



Mr . Bob Boyer 

Regional Manager 

Heidelberg USA 

1801 Royal Lane, Suite 1012 

Dallas, TX 75229 

Re: Sheetfed Press Transaction 
WPC and Heidelberg USA 

Dear Bob: 



I have reviewed your letter dated August 5, 1994, which was in response to 
my letter addressed to you dated August 1, 199 4, regarding the above 
referenced. Pursuant to our meeting and discussion of this morning, I 
will respond to each of your paragraphs in the order as presented in your 
letter, being the same order as presented in my letter, but will omit 
thoge paragraphs on which you. have stated your agreement. 

WPQJis response is as follows: 

Site preparation - We understand your position here that the cost 
: jr= of "site preparation" can vary tremendously, and is not normally 
m included in the financing. However, we would like to include the 
" cost of "site preparation" as part of our installation cost 
jU because it does represent part of the total capital expenditure. 
7$ As soon as we have details and a cost budget, we will relay that 
tJ : information to you. 

t2 ) Six (6) color triple tower, double coater press - We understand 
f"? that you do not have one of these presses currently in the 

Heidelberg "pipeline," and therefore not available before five (5) 
to six (6) months. We agreed to substitute this six (6) color 
triple tower, double coater press for the first eight (8) color 
press we had originally ordered in the first press order, 

(3) UV Drying capabilities for the six (6) triple tower , double coater 
press - We understand that this unit has not been included in the 
quoted prices. We agree with your suggestion not to place an 
, order for this unit until after we have had our demonstration at 
Interglobe Printing in Montreal, Canada, and after having received 
a presentation from the manufactuer. We 'understand that there 
will be additional cost for this unit. 
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august 5, 199 4 
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Re: Sheetfed Press Transaction 
WPC and Heidelberg USA 



(5) Bailment • arrangements on first two (2) presses - We have a mutual 
understanding as to the reasons we must delay transfer of title or 
payment of consideration prior to January 1, 1995, and you have 
assured me that Heidelberg will resolve this concern to our 
satisfaction in order to reach our objective. Perhaps a bailment 
agreement with some type of guarantee , maybe a side-letter 
agreement, transferring title after January 1, 1995, would satisfy 
both parties . 

(7) " Pre-DRUPA" / "DRUPA" trade-in agreement - We agree to modify our 
paragraph (7) to reflect those changes, establishing a trade-in 
value of market value, or 70% of purchase price, whichever is 
greater, in the second year, and establishing a fixed purchase 
price on the "DRUPA" presses, not to exceed 5% over the cost/ 
quoted price/final price, of the "Pre-DRUPA" presses. 

^(11) Expenses for WPC personnel - we agree that there should not be 
*~ available an unlimited number of WPC personnel sent on 
ff s demonstrations and/or tests. We agree that three (3) people 
^ representing WPC is a reasonable number, with the understanding 

that you will extend us some flexibility on that number should 
y[ there be a good reason to add one or two more. 

C(12) Expenses for WPC personnel - Same as described in (11) above* 

3 (13) Expenses for WPC personnel - Same as described in (11 and 12) 
Q above . 

0(14) Expenses for training - We need to better clarify just how many 
y3 WPC people you are willing to include here, for example, number of 
fj press crew personnel, and engineering/maintenance personnel - a 
y, . total of four (4) does not seem adequate under the circumstances. 
It is in both of our best interest for us to get off to a very 
good start, which will require superior training and preparation. 

(16) Legal review of changes to contract - We await the response from 
your legal division after they have had an opportunity to review 
the revised contracts, including our cover letter. You stated 
that you did not feel that there would be any problem in getting 
such an approval from your legal division. 



Wligmson Printing Corporation 



August 5, 1994 



page 3 of 3' 

Re: Sheetfed Press Transaction 
WPC and Heidelberg USA 

Bob, I hope my comments stated above in response to your's, will brinq 
closer to a "meeting of the minds," and that your legal division will s 
fit to approve all of the details, which I believe are in accordance wi 
our agreement and understanding. 

I appreciate your coming by this morning so we could try to resolve the 



you have any questions, please do not hesitate to give me a call. 



Jmrry Williamson 
Chairman of the Board 

\ - 

J®7:db 

cg: Bill Davis 
p Woody Dixon 
(ft Bob Emrick 
Q Jesse Williamson 






c 
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October 13, 1994 



Mr. Richard Torres 

Pro-Press Director 

W illiamson Printing Corporation 

6700 Denton Drive 

Dallas, Texas 75235 



Dear Mr. Torres: 

We are pleased to ofler Williamson Printing Corporation a proposal designed to provide 
you with the most advanced, efficient and profit producing plate technology in the world 
today. We are certain it will enhance your productivity, quality and safety while reducing 
your costs Ibr many years to come. 

r ITie contents or this offering contain several financial enhancements that we believe will 
produce early satisfaction and substantial benefits for Williamson Printing Corporation. 

W c are delighted with your interest and consideration. We look forward to a long^ iriendly 
and beneficial relationship. 



Gregory Canty 

Technical Sales Representative 
Printing Plate Systems 

Enclosures 

cc: Carl Weber 
Brian Reilly 
File 



Sincerely, 



From: GiGfjoiy Canty To: Scott Brown 




Date: 10/13/9-1 Time: 06.29:14 
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BASF CORPORATION 



BASI ; Corporation, headquarters in Parsippany, New Jersey, is now one of the ten largest 
chemical companies in North American with animal sales of over $5 billion. Products 
manufactured by our 18,000 employees in North America make up more the 90% of 
BASF Corporation sales. 

Key components of BASF's North American business included Fibers, Chemicals, 
Information Systems, Structural Materials and the Coalings & Colorants Division. 



The Coatings & Colorants Division is composed of Automotive OEM Coatings, 
Automotive Refinishing Products, Printing Plates, Publication Inks and Container Inks and 
Coalings. 

The Graphic Systems Operating Division within Coatings & Colorants now integrates 
BASF's printing products operations and substantially increases our ability to efficiently 
serve the Graphic Arts industry: This organization combines Printing Plate Systems and 
Publication Inks. Printing Plate Systems continual progresses with its nyloflex* 
flexographic plates and processing equipment as well as its nyloprint lines. 

Plates, publication inks, coatings and pressroom chemical products position Coatings & 
Colorants as a broad based supplier to the Graphic Arts industry. Vertical integration in 
pigments (Chemicals Division, Holland, Michigan) and ink vehicles (Coalings & 
Colorants Division, Greenville, Ohio) provide the raw material technologies and supply 
consistency required of a major supplier. 

With an extensive localized service and distribution network in the United States, Coatings 
& Colorants effectively combines all the benefits of large company capabilities with the 
personalized service of the best of smaller concerns. Coatings & Colorants brings these 
capabilities to all of the major printing markets. , 

Coatings & Colorants' strengths in the United States are reinforced by the worldwide 
strength of the BASF Group with headquarters in Germany. 



COATINGS & COLORANTS 



Extensive research capabilities focused on all aspects of printing technology and supply 
keeps BASF on the leading edge of technology around the world. 



From: Gregory Canty To: Scott Brown 
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I. INTRODUCTION 

HASP Corporation, Printing Plates Systems is pleased to offer this proposal for 
our nylollex® LW 116 coaling plates and processing equipment lo Williamson 
Printing Corporation, Dallas, Texas. The benefits detailed in this proposal, such as 
optimized value, efficient service, product quality and consistency will in our 
opinion yield significant improvements. 

II. PRODUCT AND BENEFITS 
nyloflcx* LW 116 Coating Plates 

BASF coaling plates have replaced hand-cut blankets lo reduce press "make-ready" and 
downtime. They are suitable for either aqueous or UV coatings. These plates meet all of 
the requirements for line detail coating jobs due to their capacity to hold high resolution 
elements. They offer high dimensional stability and are mounted comparable to any other 
prinling plate. A register system facilitates accurate positioning. 

The nyloflex® LW 1 16 coating plates represents an ideal combination of advantages. 

High contrast * Sharp edges 



Uniform coating film 



No build-up of offset ink 



Technical Information 



0.046 inches thick 



0.001 inches Polyester base 



0.036 inches relief depth 



few 



Shore A 75 hardness 



Available sheet sizes: 35 x 42, 50 x 58, 51 x 57.8.-8 sheets per carton. LW 116, 
35 x 42, are available at $203.86 per plate. 



From: Gtegory Canty To: Scott Brown 
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nyloflra* RB 270 L Round Exposing Unit 

The newly developed BASF RB 270L round exposing unit exposes nyloflex^ coating 
plates. Different cylinder circumferences allow 1:1 transfer from negatives without time 
consuming and cost intensive film distortion. 

Advantages 

Guide rails provide easy access to the exposing cylinder 

Exposing cylinders of differing diameters and widths are available as necessary 

Fast plate mounting with register bar using conventional register punch. The plate 
and lilm are mounted outside of the unit 

Fasy to use wrap around vacuum sheet 

Fast vacuum build up 

Short exposure time with high output U V exposure lamps with reflectors 
Simply UV lamp function review 
Electronic tinier 

Table- top unit supporting frame or legs available as extra accessories 
Technical Data 

Maximum plate size 32.5 x 55.25 inches* 

Cylinder weight 41 0 lbs. gross, 220 lbs. net 

Exposing unit weight 915 lbs. gross, 540 lbs. net 

Dimensions 1 , 79.5 inches 

W32.5 inches 
1 1 35.5 inches 

Power 220 V, Three phase, 60 HZ, 16 amps 

Lamps 20 Philips TL 80 W/10 R 59 1/16 inches 

'valid for diameters of 10.625 inches. Maximum exposure cylinder 10.625 



nyloflcx* 1)W 135L Washout Unit 

The BASF uyloflex® DW 135L continuous How washout unit provides a convenient 
efficient method of processing LW 116 coating plates. The exposed plates are 
automatically transported by a roller system through the processing section. Hie nyloflex* 



From: Giegory Can ly To: Scott Brown Date: 10/13/94 Time: 08:34:48 Page 7 of 15 



DW 135L utilizes the proven principle of friction washout with oscillating plush pads 
gently removing the unexposed photopolymer with a solution of 1 percent caustic soda 
maintained between 122 and 131° F. The system provides totally automatic washout, 
rinsing, and pre-drying. 

Advantages 

Dry to dry plate handling 

User friendly operation and maintenance 

Easily removable, long hisling plush pads 

Individually adjustable plush pad supports 

Variable speed plate through put within a suitable range 

Digital displayed flow speed 

Pre-drying by circulated warm air 

Easily readable displays for water temperature and pre-drying temperature 
Technical Data 

Maximum plale width 53 . 1 25 inches 

Minimum plate length 15.75 inches 

Weight Approximately L430 lbs. 

t>:-™,„: E 144 inches 

W 87 inches 
H 52 inches 

Tank capacity 53 gallons each 

Exhaust rale 280 feet per minute, 4 inch diameter 

Power 220 V, Three phase, 60 HZ, 16 amps 
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t nyloflcx F III Dryer 

r l1ie 13 ASF nyloflex® F III dryer provides an ease of operation in an energy efficient, user 
friendly unit. The F III dryer ensures uniform temperature distribution of +/- 1° C within 
the drawers. Operator safety is enhanced by an automatic shut off of the heating elements 
and circulation tans when opening the drawers. Additional safely features include an 
automatic shut down should temperatures exceed safety thresholds. 

Advantages 

User friendly 

Uniform temperature distribution 
Energy efficient 
Automatic safety shut off 
Technical Data 

Maximum plate size 36 25 x 47.25 inches 

Dimensions L 80.8 inches 



W 42.9 inches 
H 36.2 inches 



Weight 



772 lbs. 



Exhaust 



5 inches diameler 



Power 



220 V 3 'Hires phase, 60 IIz, 50 amps 
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III. PROPOSAL AND OPTIONS OF FINANCING 

A. BASF will supply, at a substantial discount, its nyloflex® coating plates 
processing systems to Williamson Prinling Corporation, Dallas, Texas. 

B. A certified BASF equipment engineer will assist you in the design of your 
plalemaking facility, as well as Iho installation ofthe systems. 

C. Qualified BASF technicians will train the in-planl platemakers to properly 
operate and maintain the systems, maximizing their value. 

D. BASF will provide personnel at no charge -to remain on location until all 
in-plant personnel are qualified in the proper platem;iking skills. In 
addition we will conduct periodic quality control audits of systems 
procedures to ensure that plate preparation systems are correct and 
maximizing performance. 
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nylullox* COATING PLATE PROCESSING EQUIPMENT 



Description List Price Williamson Printing 

KB27UL $18,972 $14,373 
32 \ 55*25 inches 

DW 135L $62,937 $47,680 
Max. Plate Width 53.125 
inches 

Fill Dryer $32,367 ' $24,520 

36 x 47.25 inches , 

Total $114,276 $86,573 



Note: The above items have an approximate eight lo twelve weeks delivery after receipt of 
written order. Shipping is F.O.B., Zeoland, Michigan. 
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EQUIPMENT PURCHASE OPTIONS 



The following options are available 1o Williamson Printing Corporation irom the BASF, 
Printing Plate Systems Division, and are as follows for the purchase of the desired 
equipment: 

OPTION 1 BASF will provide the desired equipment to Williamson Printing 

Corporation at the special price requiring a twenty-live (25%) down 
payment of $21,643.25 with the order. Williamson Printing Corporation to 
pay the balance ($64,929.75) in normal billing lime of thirty (30) days. 

OPTION 2 BASF will provide the desired equipment to Williamson Printing 
Corporation at list price requiring a twenty-five (25%) down 
payment of $28,569. Williamson Printing Corporation shall pay the 
balance of $85,707 during a period of twelve (] 2) months in equal 
payments of $7,142.25. No interest charges will apply. 

BASF will apply plate purchases to our rebate program should Williamson Printing 
Corporation choose to accept Option 1 . BASF will not apply plate purchases to our rebate 
program should Williamson Printing Corporation choose to accept Option 2. We will 
apply plate purchases to our rebate program after the payment period in the case of Option 
2. 

BASF will file the necessary UCC-1 forms while Williamson Printing Corporation pays 
for ihe equipment. In addition, Williamson Printing Corporation and BASF must sign an 
Equipment Sales Agreement. 
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VL REBATE PROPOSAL 

BASF proposes Hie following rebate schedule: 



ANNUAL PURCHASE VOLUME REBATE 
$ 25,000 - $ 49,999 • ' 1 .5% 

$ 50,000 $ 99,999 2.5% 
$ 100,000 - $24%999 5.0% 

$250,000 - $499,999 * ' 8.0% 



Rebate schedule applies only to plate purchases. 
VII. Dl IRATIC )N OF' AGRKEM RNT 

p BASF submits this proposal to Williamson Printing Corporation with all prices on 

._p equipment conlirtned as of October 13, 1994. ' 

f7 VIII. TECHNICAL AND CUSTOMER SERVICE SUPPORT 

yi Technical Support 

^ BASF provides a 24 hour, 7 days a week. Technical BASF hot line, 1 -800-343- 

0? 4700. 

Q Customer Service 

Q BASF provides extended Customer Service office hours from 8:00 AM lo 5:00 

yQ PM ecislern lime. 

j~ Priority Service - BASF will specify a Customer Service Representative to work 

with Will iamson Printing Corporation to expedite orders and answer any questions 
lhat may arise. 
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BOUND EXPOSURE UNIT RB 270 L 
(FOR lw coating plates) 



Max size : 820 x I400nan 

for cylinders up to ZQSnun diameter 

230 v / single phase / 50 H2 

Under frame 

Lag aseittbly 



Add'l cylinder 

Far cylinder 24G-26Qmtn diameter 



15G72 

2055 
1402 



19129^) 



11687 



$30816 
— i 



Aven w, Holland, Michigan 49423 < 6 1 6) 392-239 1 Teleccpier (616) 392-1 340 
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TELEFAX # 2iq-5Q^-o^7C 



FROM: JP^e^c, C^^^W 
DATE- ' ^-i-Tq 



j Pages to follow (excluding cover) 



If you have any problems or do not receive all of your 
pages, please notify sender at (616) 393-5248. 



COMMENTS: 
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The new standard for exposing photopolymer coating 
plates: RB 270 L round exposing unit. 



The newry developed RB 270 L round 
exposing unit serves for exposing pho- 
topolymer coating plates and other 
photopolymar plate types; different 
cylinder circumferences permit infor- 
mation transfer from 1 :1 negative films 
without time-consuming and cost- 
intensive film distortion. 

. The plus points in the 
handling ... 

* Good accessibility because the 
exposing cylinder can be pulled out 
on rails . 

♦ Exposing cylinders are available in 



drffsrent diameters and wWths for 
exchange as necessary. 

• Quick plate mounting with register 
bar*: plate and film can be mounted 
outside the unit. 

• Easy-to-use wraparound vacuum 
film. 

... ami in the technical 
equipment of the new PB £70 L 
round exposing unit 

• Quick build-up of vacuum permits 
exposing at short intervals. 



» Short exposure time due to high- 
output UV tubes wrth reflectors. 

• Constant temperature due to inten- 
sive coding of the UV tubea. 

• Simple tube function check. 

• Electronic timer, 

• Table-top-unit supporting frame or 
legs available as extra accessories. 

• The design conforms to German and 
European safety regulations. 

• Raquiring ura use ol a conventions! register 
punch, 
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RB 270 L Round exposing unit for coating plates 



'Maximum effective size* 


820 x13400 mm 
ca 2 W x 


Weight of cylinder: 


ca 185 kg gross, oa 100 kg net 
ca 4-10 lbs, gross, ca 220 lbs. net 


Weight of expoaing unit: 


ca 415 kg gross, ca 246 kg net 
ca 915 lbs. gross, ca 640 lbs. net 


Unft dimensions: L x H x D 


2,020x900x820 mm 
ca67# , x2 , 11# , x2 l 8# n 


Crate for unit; LxHx D 


2,180 x 1 ,080 x 1 ,100 mm 
ca7 , 2"x3 , 6tf , x37K" 


Crate for cylinder: Lx H x D 


2,080x580x660 mm 
ca 6*10" x I'll" x2'2" 


Power: 


230 V, 50 Hz, 16 A, 2.5 kW (3.4 hp) 


Tubes: 


20 ot type Philips TL80 W/10R 
(150 cm/59Ke") 



tM * for cfevnatefa 27Q or 



The round exposing unit 
is designed for exposure 
cylinders matfmalty 270 
mm (105/8*) diameter. 
We can inform you about 
smalter dimensions on 
request. 
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Printing Plates 



BASF Lacke+Farbgn AG 

Siegl96tr?J5e 25 

70469 Stuttgart-Feuefoach 

Germany 

Tefeton (0711)9618-0 
"telefax (0711)9816-B01 
Telex /252ie0 



^ The range of coating plates from BASfF 
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BASF Lacke+Farben AG 
. SieglestraBe 25 
70-169 Stuttgart-Feuertaach 

TdRfon (0711] 9B16-0 
Telefax (0711)9816-801 
Telex 725 21 60 
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October 17, 1994 



Southwest Region 

Heidelberg USA, Inc. 
1801 Royal Lane 
Suite 1012 



, ....... ' Dallas, TX 75229 

Jerry Williamson Phone 2u.50e.7000, Fax 2u.50e.047e 

Jesse Williamson 

Williamson Printing Corporation 

Dear Jerry and Jesse: 

On Friday, October 14, after our picture taking ceremony, questions were raised 
regarding the future installation of 8 color presses and the LYL double coater 
machine. As of today October 17, we have been in contact with the factory and 
enclosed are answers and the possible solutions to your concerns. 

1 . Delivery of the 102 is LYL (double coater) barring no production problems 
has been moved up in the schedule to leave the factory the end of December, 
for delivery to Williamson's floor in January. 

2. A demonstration will be scheduled at Interglobe, Inc. in Montreal, Canada 
along with a company, Olympic Packaging in Madison, Wisconsin, to witness 
spot coating with register requirements. Dates to be determined as soon as 
possible. 

3. Delivery of an 8 color Drupa or pre-Drupa machine. Dates are as follows: 
Pre-Drupa, one machine delivery early January. Drupa machines as of today 
are exfactory, May or June and every month that goes by pushes it back in the 
schedule. I urge you to make a commitment, subject to your inspection. 

4. A private and confidential presentation of Drupa Technology to Williamson is 
set for the week of 12/10/94 in Heidelberg. Times and visits are already in 
place. 

5. Companies that have experience in making relief plates for spot coating: 

Alabama Engraving Chicago Litho Plate 

David Kaetz joe Yazzo 

1 -800-524-2 1 35 708/858-8900 

Please note : Vast experience 
with Heidelberg Speedmasters. 

6. Heidelberg Factory uses the round exposure BASF unit for demonstration 
purposes for printers around the world and cannot be without this unit. 



(C^^^^^S) Heidelberg Offset Presses • Polar Cutters & Paper Handelmg Systems ■ Stahl/Baum Folders & Stitchers 



HEIDELBERG 

USA 



Williamson Printing Corporation 
October 17, 1994 



7. You had indicated the six to eight week delivery from BASF on developing 
equipment for the making of coating plates, for spot coating, was not acceptable. 
We can assure you, if an order is placed with BASF, Heidelberg will use as 
much clout as possible to speed up this delivery time. Williamson must place 
the order as soon as possible, before we can put pressure on BASF. 

8. Contacts for Interglobe, Inc. and Olympic Packaging. 

Interglobe Olympic Packaging 

Roger Belair Gary Adrian 

■Montreal, Canada Madison, Wisconsin 

51 4/328-7070 608/246-1 1 33 

Gentlemen, our companies have worked hard toward establishing a partnership 
beneficial to each. Please know we need to communicate whenever there are 
concerns and we can assure you both that a professional response will always 
be available. 



cc: Hans Peetz-Larsen 
Wolf Hager 
Ian Lyons 
John Dowey 
Bill Davis, Williamson 
Woody Dixon, Williamson 
Bob Emerick, Williamson 



Best Regards, 




Bob Boyer 
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USA 




October 21, 1994 



Southwest Region 



Mr. Jerry Williamson 
Mr. Jesse Williamson 



Heidelberg USA, inc. 
1801 Royal Lane 
Suite 1012 
Dallas, TX 75229 

Phone 214-506-7000, Fax 214-506-0476 



Williamson Printing Corporation 
6700 Denton Drive 
Dallas, TX 75235 

Re; Demonstration of Double Tower 

Date of Demonstration: Thursday, November 3, 1994, at 9:00 a.m. 

Location: Montreal Canada at a company called Interglobe, 
their address is as follows. 

Interglobe 

4475 Blvd. des Grandes Praires 
St. Leonard, Quebec 
514/328-7070 
Roger Belair, Director 
Contact: Carole Jalbert 

We have secured this date and would appreciate it if you would get the film, 
paper specification and coating requirements to Mike Morgan at your earliest 
convenience. 

Please let Mike know, as soon as possible, the number of people from 
Williamson who will be attending; so we can coordinate flight and hotel 
reservations. 



Bob Boyer 
Regional Manager 

BB/bw 

cc: Bill Davis 
Bob Emerick 
Jim Johnson 



Heidelberg Offset Presses - Polar Cutters & Paper Handelmg Systems • Stahl/Baum Folders & Stitchers 



Southwest Region 



FLIGHT 
, ITINERARY FOR 
WILLIAMSON DEMO IN MONTREAL 
' WEEK OF 11-02-94 
ATTENDANTS 



Heidelberg USA, Inc. 
1801 Royal Lane 
Suite 1012 
Dallas, TX 75229 
Phone 214 506 7000 
Fax 214 506 0476 



Jerry. Williamson 
November 02 

J\Jovember 02 

rNovember 03 

November 03 

November 02 
[Motel Information 

■S3. 

Messe Williamson 
November 02 

November 02 
November 03 



November 02 
Hotel information 



1:30 p.m. depart DFW - American flight #2350 
Arrive Chicago/Ohare 3:44 p.m., Wed. November 02 

4:40 p.m. depart Chicago/Ohare - American flight #1200 
Arrive Montreal/Dorvl 7:41 p.m. 

4:15 p.m. depart Montreal/Dorvl - American flight # 452 
Arrive Chicago/Ohare 5:35 p.m. Thur. November 3rd 

6:00 p.m. depart Chicago/Ohare - American flight # 2249 
Arrive Dallas/FT. Worth 8:30 p.m. 

Delta Montreal 

475 President Kennedy Ave 

Montreal Quebec H3A IJ7 514-286-1986 

Confirmation # 139904 01 nt/s 



1:14 p.m. depart DFW - Delta flight #1214 

Arrive Cincinnati 5:21 p.m., Wednesday November 2nd 

6:26 p.m. depart Cincinnati - Delta flight #3749 
Arrive Montreal/Dorvl 8:40 p.m. 

5:05 p.m. depart Montreal/Dorvl - Delta flight #333 
Arrive Dailas/FT. Worth 10:09 p.m. Thurs. November 3rd 

Delta Montreal 

475 President Kennedy Ave 

Montreal Quebec H3A IJ7 514-286-1986 

Confirmation # 102051 01 nt/s 



Bill Davis 



November 02 



November 02 



November 03 



November 02 
Hotel Information 



1:14 p.m. depart DFW- Delta flight #1214 

Arrive Cincinnati 5:21 p.m., Wednesday November 2nd 

6:26 p.m. depart Cincinnati - Delta flight #3749 
Arrive Montreal/Dorvl 8:40 p.m. 

5:05 p.m. depart Montreal/Dorvl - Delta flight #333 
Arrive Dallas/FT. Worth 10:09 p.m. Thurs. November 3rd 

Delta Montreal 

475 President Kennedy Ave 

Montreal Quebec H3A IJ7 514-286-1986 

Confirmation # 102051 01 nt/s 



Jim Johnson 



November 02 



November 02 



November 03 



November 03 



November 02 
Hotel Information 



1 :30 p.m. depart DFW - American flight #2350 

Arrive Chicago/Ohare 3:44 p.m., Wednesday November 2nd 

4:40 p.m. depart Chicago/Ohare - American flight #1200 
Arrive Montreal/Dorvl 7:41 p.m. 

4:15 p.m. depart Montreal/Dorvl - American flight #452 
Arrive Chicago/Ohare 5:35 p.m., Thurs. November 3rd 

6:00 p.m. depart Chicago/Ohare - American flight #2249 
Arrive Dallas/FT. Worth 8:30 p.m. 

Delta Montreal 

475 President Kennedy Ave 

Montreal Quebec H3A IJ7 514-286-1986 

Confirmation # 103048 01 nt/s 



Date of Demonstrati on: Thursday, November 3, 1994, at 9:00 a.m 

Interglobe 

4475 Blvd. Des Grandes Prairies 
St. Leonard, Quebec # 514-328-7070 
Roger Belair, -Director 
Contact: Carole Jalbert 
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October 26, 1994 



PreoG racketing 



From: 



Jerry Williamson, CEO 
Jesse Williamson, President 
Williamson Printing Co. 

John Dewey 

Pro DRUPA Boubte Coster Press 



Hetfeltog USA, Inc. 



1DO0 Gutenberg Drive 
Kenriessw, GA 30144 
Phone 404 419 650Q 
Fs«W 419 6625 



Dear Jerry and Jesse: 

Mr. Bob Beyer brought your request for the Heidelberg factory to possibly have the DRUPA 
innovations of running register on the coating units and automatic register in-line, fitted to your 
Speedmaster CD102S+LYL. This machine is presently under construction and we hope that it will 
leave the factory in late December. 

We regret to inform you that these features cannot be adapted to the present design due to several 
mechanical and electronic changes, which Mr. Boyer confidentially brisfed ycu on. These options 
are only available on the DRUPA design machine which would be available in during the third 
quarter of 1995. They cannot be ret/nfitisd to the existing design. 

We confirm that it is now possible to retrofit the coating clamps that allow manual register 
adjustments and precise mounting of spot coating plates. Thus these could be fitted to the coating 
units of your existing presses, as well as the December pre-PRUPA CD102S+LYL 

We took forward to meeting with you here in Heidelberg during the week of December 10 to 
demonstrate the chambered doctor blade system for coating, and give you a private showing of the 
DRUPA design at the factory as well as a customer installation here in Germany, 



Regards, 




John Dowey 

Marketing Director/Speedmaster . 

cc: Hans Peetz-Larsen 
Wolf Hager 
Mike Morgan 
Scott Brown 

Reginald Retiig, HDM/Germany 



G 



Li 



\ 



-HsIDELBsRG" 



Southwest Region 

Heidelberg USA, Inc 
1801 Royal Lane 

November 8, 1994 Suite1012 

, , Dallas, TX 75229 

Jerry and Jesse Williamson Dh OH A cne , Ann 

,-/-„. r, ■ x- ^ - Phone 214 506 7000 

Williamson Printing Corporation 

° r Fax 214 506 0476 

6700 Denton Drive 
Dallas, Texas 75235 



Dear Jerry and Jesse, 



Pursuant to our conversations regarding the special plate clamps for our coating 
tower that facilitate the use of Cyrel or other flexo type plates to be mounted and 
registered, and the Chambered Doctor System for the coating tower, please note the 
attached information from our Factory. 

I highly recommend that you place an order immediately for the special plate 
clamps so as to expedite factory shipment and installation on your Seven Color press 
for evaluation. 

It is also my recommendation that in conjunction with our trip to Germany on 
December 10, 1994 to evaluate the Drupa CD Technology, we arrange a 
demonstration of the Chambered Doctor System. Upon your review and evaluation we 
can then proceed with your order for the system with the noted approximate delivery 
and installation times. 

As always, it is a pleasure to work with you and your fine group of associates. I 
look forward to our trip to Germany and to continuing to build and strengthen our 
partnership. 



Sincerely, 

Bob Bpyer 
Regional Manager 
Heidelberg USA, Inc, 



cc: Bill Davis 

Bob Emerick 
Jim Johnson 
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November 7, 1994 

Fax to: Bob Boyer 

Fax: 708-390-8914 

^rtwn; John Dowey 

Phone: 404-419-6626 
Fax: 404-419-6606 

Subject: Williamson CD102S+L SN 538 723 



Dear Bob: 



Corporate 

MeidplO«ra USA. inc. 
1000 GuMnbarp Oriv* 
Kenneiaw. GA 30144 
Phone 404 419 6500 
fax 404 419 6912 



We have checked on price and availability of the special coating unit clamps and 
chambered doctor blade system. 

1 ) Special damps which allow CYR£L or other flexo-type plates to be ' 
4i mounted and registered, have a delivery time of 6-8 weeks X-factory. We 

are in communication with the factory and wiit try to improve upon this. 

[J installed price - $9,700 per coating unit 

2 2) The chambered doctor system availability is roughly the same as the 

{8 coating clamps, Again, we will try to improve the situation. 

Installed price - $67,500 
q Please let me know how you wish to proceed with this very important customer. 



Regards, 




John Dowe 



cc; KurtVogt 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re the Reissue Application of: 



BILL L. DAVIS and JESSE S. WILLIAMSON § 



For Reissue of U. S. Patent 5,630,363 
Issued May 20, 1997 
Serial No. 08/515,097 

Filing Date: May 20, 1999 
Serial No.: 09/315,796 



For: COMBINED LITHOGRAPHIC/ 

FLEXOGRAPHIC PRINTING 
APPARATUS AND PROCESS 




§ Group Art Unit: 2854 

§ 
§ 
§ 

§ Examiner: S. Funk 
§ J. Hilten 

§ 
§ 
§ 
§ 
§ 
§ 



SUPPLEMENTAL DECLARATION OF JOHN W. BIRD 

To: The Honorable Commissioner of 
Patents 1 and Trademarks 
Washington, D.C. 20231 

Sir: 

1 . I am the same John W. Bird who executed a Declaration on December 11,1999, 
and reaffirm the statements made therein. 

2. Attached hereto as Exhibit A are notes taken from various days of my monthly 

"Pocket Day Timer(s)" for August 1994 through May 2, 1995: 

August 18, 1994; 
August 29, 1994; 
September 12, 1994; 
October 5, 1994; 
November 14, 1994; 
November 15, 1994; 
November 18, 1994; 
November 21, 1994; 
December 20, 1994; 
January 4, 1995; 
January 30, 1995; 
February 9, 1995; 
February 11, 1995; 
February 13, 1995; 
February 15, 1995; 
February 24, 1995; 
March 1, 1995; 
March 7, 1995; 



** 
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(B) 




(C) 


** 


(D) 
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(E) 
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(F) 




(G) 


** 


(H) 




(I) 




(J) 




(K) 


** 


(L) 




(M) 
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(N) 




(O) 


** 


(P) 




(Q) 


* 


(R) 
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* (S) March 10 5 1995 
(T) April 4, 1995 

** (U) April 6, 1995; 

* (V) April 25, 1995; 
** (W) May 2, 1995; 

From my day-timer, I recall having a number of meetings at Williamson and, at other times, 

telephone conferences, sometimes with both Bill Davis and Jesse Williamson (marked "**" 

above), and sometimes with Bill Davis (marked "*"), following the revelation to me by Steven 

Baker of Printing Research, in late July 1 994 of the Davis- Williamson process [what became the 

'363] see paragraph 10 of my prior declaration. The unasterisked pages may have some 

relevance. 

3. " In these meetings and conferences, which started on or about August 18, 1994, 
Bill Davis and/or Jesse Williamson conveyed to me details of the process they wanted 
implemented by a modified "rack-back" device to go upstream, together with tests they wanted 
run in the fall of 1 994, end-of-press at the two-color experimental test press at Printing Research. 

4. Specifically, among other things, they discussed (a) the resolution requirements 
for their flexographic plates, (b) requirements for anilox rollers, including linescreening count 
ranges and minimums, the availability of anilox rollers having their desired features, (c) the 
WIMS process (now U.S. Pat. 5,370,976), (d) the problems with the printing of metallics / 
whites / opaques / encapsulated essences / and various other coatings with WIMS' '976, (e) their 
desire that the flexographic plates be mounted to the blanket cylinder, (f) their uses of and 
requirements for flexographic inks, and (g) half-tone printing, all using the new process. These 
matters were discussed in various meetings in August 1994, and ending, as I recall, in very late 
1994. 

5 . The information which was conveyed to me by Bill Davis and Jesse Williamson, 
at the dates indicated above, often came in meetings where other printing problems of 
Williamson Printing Corporation were also discussed, as well as at social outings. I took this 
information and passed it on to various PRI personnel in order to help them design the coating 
device suitable to accomplish Davis- Williamson's desired process. At various times, I spoke 




with Ron Rendelman, sometimes Howard DeMoore, Steve Garner, Steve Baker and Dave 
Douglas, although Ron Rendleman was certainly the principle person to whom I discussed 
Williamson's specific requirements and the information given to me in the meetings indicated 
above. 

6. The entry on February 15,1 995 mentions that UK flexographic metallic coating 
manufacturer Wolstenholme [International] is going to visit April 1 , 1 995 "onwards" . On April 
4, 1995 another entry occurs where metallic coating manufacturer "M.D. Both" arrives at 
Williamson Printing Corporation with both employees Marshall and Glass, M.D. Both are 
owned by Wolstenholme, and these entries relate to meetings concerned specific requirements 
for metallic coatings to be used in the new '363 process in order to deliver the highest brilliance. 

7. The cantilevered or "ferris wheel" device started to be worked on at PRI, in 
earnest, in very late 1994 following the discussions from August 1994 - November 1994. I note 
the frequency of the meetings with both Jesse Williamson and Bill Davis starting on August 1 8, 
1994. 

8. My conference with Lapomarde (see my first declaration If 17) and my "inkling" 
occurred well after I learned of the new Williamson process. By that time I had already seen the 
result of the Brian Liester "medieval poster" which occurred in March 1995. 

9. I notice that the priority date of EP 741 025 A3, Exhibit B hereto, is May 4, 1995, 
which is consistent with my recollection that Printing Research filed a patent application on the 
cantilevered device, or "ferris wheel", in the Spring of 1995. I note the priority application is 
Serial No. 435,798. I did not intend to claim the Davis-Williamson process and to the best of 
my knowledge, no one at PRI indicated in 1995 they intended to claim the Davis-Williamson 
"363 process. Those '363 process aspects taught in EP 741 025 A3 — as opposed to the teachings 
concerning the cantilevered device or "ferris wheel" — came from the discussions with Bill Davis 
and/or Jesse Williamson indicated above, starting in August 1994. 
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The undersigned Declarant stated further that all statements made herein of Declarant's 
own knowledge are true, and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code. 




John W. Bird 



if -3 

Date: 
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THURSO AY 
Wk 33 • Day 230, 135 Left AUGUST 18, 1994 

DIARY AND WORK RECORD 

~S , IP PROJECT DESCPIPT'QN 




1«0* 



3* 



5 



MONDAY 

Wk 35* Day 241, 124 Left AUGUST 29, 1994 

DIARY AND WORK RECORD 

PS i NAME OR PROJECT DESCRIPTION 



9^ ^/ujz qj^i 




z 

"1400* 8 



150O* 8 



(014 LtV-f-L^ 



MONDAY 
SEPTEMBER 12, 1994 
APPOINTMENTS & SCHEDULED EVENTS 



TO BE DONE TODAY (ACTION LIST) 



EXPENSE & REIMBURSEMENT RECORD: 



WEDNESDAY 
Wk 40 • Day 278, 87 Left OCTOBER 5, 1 994 

DIARY AND WORK RECORD 



3 



a 9 



30 c^JuL^-ve^vl - 



IZ! 



;2. 

1400 
1500 "" 

1: 



1500 



1600 ^ 




MONDAY 
NOVEMBER 14, 1994 
APPOINTMENTS & SCHEDULED EVENTS 

NAME P LACE SL 



TO BE DONE TODAY (ACTION LIST) 



3 t '^hu^.e^ , 



p. 



EXPENSE & REIMBURSEMENT RECORD: 
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m 



TUESDAY <~XT* 



mm 

^^^T NOVEMBER 15, 1994 

APPOINTMENTS & SCHEDULED EVENTS 

HRq^rs name pl^ce subject 
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FRIDAY 

J Wk 46 * Day 322, 43 Left NOVEMBER 1 8, 1 994 
^ DIARY AND WORK RECORD 
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30 
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1400 44 
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■ft 
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r '~ MONDAY 
NOVEMBER 21, 1994 
APPOINTMENTS & SCHEDULED EVENTS 
.VME °L-CH 31 
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Z™ 1 -T 
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^ Wk 47 ♦ Day 325, .40 Left NOVEMBER 21,1 994 
DIARY AND WORK RECORD 



30 



1500' 



'S 
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TUESDAY 



■ Wk 51 • Day 354, 1 1 Left DECEMBER 20, 1994 
DIARY AND WORK RECORD 

IhRS , NAME OR j RQjE^T DESCRIPTION 




WEDNESDAY 
WK51 - Day 355,1 0 Left DECEMBER 21, 1994 
DIARY AND WORK RECORD 

^ - P ZESC?;p- ON 



8= , 



1000^ 



WEDNESDAY * . 

Wk 1 • Day 4 .361 Left JANUARY 4, 1995 y 

DIARY AND WORK RECORD ^ 
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| Wk2» Day 12. 353 Left JANUARY 12, 1995 

DIARY AND WORK RECORD 

|H8S NAME 2* 

■ as ^ w a ~§ • . i 



38 



-^1300*^ 





P-Sr 

l?<^-3Sl^|3DO 


SI 

1500* 


• 




1600* 




wSb^lfcA woo 


1700" 


V 


*- 





MONDAY Q-i \ 

•Mi 5 • Day 30. 335 Left JANUARY 30, 1995 0 1 
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Wk6»Day 40. 325 Left 



D>ARY AND WORK RPcnon 
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WEDNESDAY 
WW- 0^46.319 Lett FEBRUARY 15, 1995 
DIARY AND WORK RECORD 
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Exhibit "B" 
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(12) 



Europe fiohe 
European Patent Office 
Office europ6en des brevets (11) BP 0 741 025 A3 

EUROPEAN PATENT APPLICATION 



(68) Date of publication A3; 

26.05.1997 Bulletin 1997/22 

(43) Date of publication A2: 

0&11.1996 Bulletin ISMMS 

(21) Application number: 96303136.4 

(22) Oate of filing: 03.05.1 996 



(S1) Inta. 6 : B41F 31/30, B41F5/24, 
B41F 23/08 



(B4) 


Designated Contracting States: 


* Rendleman, Ronald IL 


DEFRGBITSE 


Dallas, Texas 75229 (US) 






• Bird, John W, 


(30) 


Priority: M.05,1395 US 435738 


Carrottton, Texa* 75007 (US) 


(71) 


Applicant DeMoora, Howard W, 


(74) Representative: Gura, Henry Alan etaj 




Dallas, Texts 75220 (US) 


MEWBURN ELUS 






York House 


C7Z) 


Inventors: 


21 Wngaway 


• 


DeMoore, Howard W. 


London WC2B 6HP (GB) 




Dallas, Tens 75220 (US) 



CO 

< 

in 

CM 

o 

o 
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(54) Retractable InWng/coeting apparatus having ferns movement between prfrrtinfl units 

(57) A retractable In-line inting/coating apparatus 
(1 0) selectively applies either spot or overall intfcoatfng 
material to a blanket (B) or flexographlc pfale (P) on e 
blanket cylinder (34), or spot or overall Inktoatlng to a 
fiaxographc printing plate (P) on e ptate cyfinder (32) in 
a rotary offset printing press (12). The inWng/coating 
apparatus is prvotally mounted on a printing unit (22, 24» 



26, 28) or dedicated coating unrt, and fs extendable Into 
and retractable out of an operative lnWng/eoat5ng posi- 
tion by a carriage assembly (58) which le ptvotaJly cou- 
pled to the printing unrt Because of the pivotal support 
provided by a canttlevered support arm (ea, 90), the Ink- 
ing/coating apparatus Is extended and retracted through 
a Ferric wheel arc between adjacent printing units. 
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(54) Retractable Inklng/cattlng apparatus having ferrta movement between printing units 



(57) A retractable In-Gne inWnp/coaiing apparatus 
(10) selectively appEas efther spot or overall inkfcoafing 
material to a Mantel (B) oMlaxogracWc piaie (P) on a 
blanket cylinder 04), or spot or ovaralf Ink/coaiing to a 
flexographic printing pfate (P) on a plate cylinder (32J in 
a rotary offset printing press (12). The Inkng/ctwting 
apparatus fe pfvotally mounted on a printing unit (22, 24, 
28, 28} or decf cated coating unrt and Is extendable into 



and retractable out of an operaCve inking/coafing posi- 
tion by a carnage assembly (58) which is prvofaBy cou- 
pled to the printing unit Because of the pivotal support 
provided by a canttevared support arm (68, 90). the ink- 
Ing/coafing apparatus ts extended and retracted through 
a Ferris wheel arc between adjacent pnnHrvg units. 
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Description 

Thte Invention relates to sheeWed or web-fed. 
rotary offset or flexographfc printing presses, and more 
partfcuiarty, to a new and Improved inktog/coating appa- 
ratus lor the Wine application of prirting Inte or protec- 
tive or decorative coatings to eh eet or web substrates. 

Conventional sheet-fed. rotary offset priming 
presses typically include one or more printing unrts 
through which Individual sheets ara fad and printed with 
wet Ink. Since the inks used wfth rotary offset printing ' 
presses typically remain wet and tacky for soma time 
after printing, special precautions must be taken to 
insure that the freshly printed sheers are not marked or 
smeared as the eheets are transferred from one printing 
unit to another, and while being conveyed to the sheet 
delivery stacker* The printed surface of the freshly 
printed sheet dries relatively alowty and can be smeared 
during subsequent transfer between printing units. In 
order to reduce smearing and offsetting, «pray powder 
is applied on the printed sheet 

In some printing applications, offset and smearing 
are prevented by applying a protective and/or decora- 
tive coating ever all or a portion of the freshfy printed 
tHeels. Various arrangements have been p r o p os ed tor 
appMn&the protective or decorative coating as an h- 
Jine operation by using the fast printing unit of the prase 
4*s the coating application unit, However, when such In- 
line coaling is performed, the last printing unit cannot be 
ylsed to apply Ink to the sheets, and can only be used tor 
kthe coating operation. Thus, while coating with these 
I&pes of in-line coating apparatus, the prase loses the 
fcUpattlity of printing its fun range of colors since the last 
printing unit te converted to a coating urwt 
*4f It will be appreciated that the time required to 
Seconfigurs a press for coating or non-coating Is non- 
-productive and costly, Accordingly, there is a need tor an 
jUrhlinc coating apparatus that minimizes the time to 
hgisan-up from one printing run and set-up end run the 
Uhext Job. Where consecutive jabs require the same type 
Qff coating, particularly blanket coating, it may not be 
tjjecassary to dearvup the coater between jobs. How 
fever, the coating materia] cannot be allowed to dry on 
fihe rollers. Therefore, especially when switching from 
^Blanket to spot coating or vice versa, or IT there Is a 
delay between Jobs, ft is necessary to wash-up the 
coater after each job Is completed. 

In addition, coaler wash-up is necessary whan 
switching between different coating compositions, such 
as aqueous and ultraviolet (UV) curable coatings. Suoh 
costing materials are not interchangeable, and conse- 
quently the coater must be washed between appSca- 
Tigris of different coating media* 

The foregoing B irritations are overcome, according 
to the present invention, by a retractable, in-fine Ink- 
ing/coating apparatus which is mounted on a printing 
unit far pivotal. Ferris wheel movement between an 
operative InMng/coating position and a retracted, over- 
head idle position. The inking/coating apparatus 



indudss an applicator head which, is positioned in 
alignment wftn either the plate cylinder or the Wanket 
cylinder by a carriage assembly which includes a canti- 
lever ed support arm. The support arm is prvotally cou- 
5 pled between the InWng/eoeting head and the printing 
unit tower. This cantflevered. pivotal mounting arrange- 
ment allows the inWng/coafing unit to be used between 
two printing units, as we* as on the last printing unit of 
the press, 

16 In the preferred embodiment, the applicator head 
Indudes vertically spaced pairs of cradle members with 
one cradle pair being adapted for supporting a metal or 
ceramic coating roller In alignment with a blanket cylin- 
der, and the other crade pair supporting a resffient ant- 

12 Ic* coating rdler in aignmern wfth the plate cylinder, 
respectively, when the carriage assembly ts in the oper- 
ative position. Because of the cantilever ed f pivotal sup* 
pert provided by the support arm, the applicator head 
can be lifted and lowered through an arc, simflar to Fer- 

» ria wheal movement in the limited apaca between adja- 
cent printing units. When fully retracted the applicator 
heed and carriage assembly are lifted to an alavated, 
retracted overhead position, preferably an overhead 
position overlying the printing unit towar, thui prcvfcfing 

is complete access to the Interstarion space and the print- 
ing unit cyinders without causing the printing unit to 
lose its printing capebftfy The Inking/costing applicator 
rofter of the applicator head can be Inspected, deaned 
or replaced and the doctor Hade assembly can be 

*> washed-up automatical while the Inking/coating appa- 
ratus ks In the retracted position. 

When tie inWngfcoatJrrg apparatus is used in com- 
bination with a fleaographte printing plate and aqueous 
ink or aqueous coating, the watar component of the 

3£ aqueous Ink or coating on the freshly printed sheet is 
evaporated by a high velocity, hot air Interstafion dryer 
and a high volume heat and moisture extractor assem- 
bly so feat the freshly printed ink or coating is com- 
pletely dry before the sheet rs printed on the ne*t 

40 printing unit This qutek 'drying fleaoographJc print* 
Ingfcoating arrangement permits a base coat of ink, for 
sample opaque white or metallic ink (gold, silver or 
other metal ics) to be eppfled in the first printing unrt, 
and then owprtntsd by a lithographic process on the 

49 naad printing unit 

ebceoplary embodiments of the present Invention 
are illustrated in the drawing figures wherein: 

FIGURE 1 ie a schematic side el national view of a 
so sheet-fed, rotary offset printing prase having ink- 
ino/coaxing apparatus embodying the present 
invention; 

FIGURE 2 is a perspective view of the printing 
press of FIGURE 1 in which a dual head ink- 
as ingfcosting apparatus is in the operative coating 
position and a single head coater is in a retracted, 
overhead position; 

FIGURE 3 ie an enlarged slmpWfed perspective 
view showing one side of the single haad ink- 
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ing/ooating apparatus of HOURS 1 in the optative 
position; 

FIGURE 4 fs a simplified side actional view 
showing ths dual head inWngfcoatlng apparatus in 
the operative coaling position ior spot or overall s 
coating from the blank* position; 
FIGURE 5 Is a simplified side elevations! view 
showing the single head inWng/coating apparatus 
In the operative coating posftfon tor spot or overall 
coating from the plate position: arid, to 
FIGURE 6 is a simplified side elevations) view of 
the dual head Inking/coating apparatus of FIGURE 
4, partially broken away, which illustrates the 
hydraulic drive assembly and doctor blade assem- 
bly. „ 

As used herein, the term "processed" refers to var- 
ious printing methods which may be applied to either 
side of a substrata. Including the application of UV-cura- 
bfe and aqueous inks and/or costings. The term •sub- so 
strate" refers to sheet or web material Also, as used 
herein, the term "waterless printing piste* refers to a 
printing plate having non-Vnage surface areas which 
are hydrophobic and also having image striate areas 
which are hydrophiGe, wherein the non-image surface as 
areas are characterized by a surface tension value 
which is less than the surface tension of aqueous ink, 
C and the Image surface areas are characterized by a sur- 
cjQ face tension value which is greater than the surface ten* 
ston of aqueous tnlc "Rexographfc* refers to flsxfele so 
> f: printing plates having a relief surface which is wetfabfe 
-Z aqueous ink or aqueous coating material, 
y - As shown in the exemplary drawings, the present 
%-j invention is embodied In a new and Improved In-line Ink- 
k£ Ing/coafi'ng apparatus 10, ibr applying inks or protective x 
ff, and/or decorative coatings to sheets or webs printed In 
* s a sheet-fed or web*fed, rotary offset or flexographic 
!L printing press, heroin generally designated 12. In this 
U Instance, as shown in FIGURE 1, the Intfng/coating 
yr? apparatus 10 is installed in a four color printing press «o 
^1 12. such as that manufactured by He'riaiberger Druck- 
% maschinen AG of the Federal Republic of Germany 
^ under its designation Heidelberg Speedm a s te r 102V. 
^ The press 12 includes a press frame 14 coupled at one 
H and, herein the right end, to a sheet feeder 16 from «s 
which sheets, herein designated S, are indrvfduaKy and 
serially fed into the press, and a! the opposite end with 
a sheet deiiv&ry stacker 20 in which the freshly printed 
. sheets are collected and stacked, Interposed between 
the sheet feeder 16 and the sheet delivery stacker 20 
are four substantially Identical rotary offset printing units 
22, 24, 26 and 26 which can print different color inks 
onto the sheets as they are transferred through the 
ftress 12. The printing unis are housed wtthin printing 
towers T1, T2, T3 and T4 formed by side frame mem- ss 
bers 14. 15, 

As Illustrated, the printing units 22, 24, 26 and 28 
are substantially identical and of conventional design. 
The first printing unit 22 includes an in-feed transfer cyl- 
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rnder 30, a plate cytinder 32, a Wanker cylinder 34 and 
an impression cylinder 36, all supported for rotation in 
parallel alignment between the press side frames 14. 
15. Each of the first three printing units 22, 24 and 26 
have an interunit transfer cylinder 36 disposed to trans- 
fer the freshly printed sheets from the aefaeent impres- 
sion cylinder to the next printing unit via an 'mteretafon 
transfer cylinder 4a The last printing unit 28 is shown 
equipped with a delivery cylinder 42 which guides each 
freshly printed sheet 1 6 as it is transferred from the fast 
impression cylinder 36 to a delivery conveyor system, 
generally designated 44, to the sheet defivery stacker 
20. 

The delivery conveyor system 44 as shown in FIG- 
URE 2 Is of conventional design and includes a pair of 
continuous deDvery griper chains 46. only one of which 
le shewn carrying at regular spaced locations along the 
chains, laterally disposed gripper ban; havirg grlpper 
fingers tor gripping the leading edge of a freshly printed 
sheet 1 8 after It leaves the nip between the delivery cyl- 
inder 42 and Impression cyinder 36 of the fast printing 
unh 28. As the leading edge is gripped by the grippers, 
the delivery chains 46 pul the freshly printed sheet 
away from the impression cylinder 36 and deliver the 
freshly printed sheet to the sheet delivery stacker 20. 

Prior to reaching the delivery sheet stacks', the 
freshly printed andtar coated sheets S pass under a 
delivery dryer 46 which Indudes a combination of Wm- 
red Thermal radiation, high velocity hot ajr flow and heat 
and moisture extraction tor drying the Ink and/or the pro- 
tective/decorative coating on the freshfy printed sheets. 

In the exemplary embodiment shown In FIGURE i , 
the first printing unft 22 is equipped wrtii a flexographic 
printing plate, and does not require an InMng roller train 
or a dampening system. If an ink roller train Is mounted 
on the first printing unit, the form rollers are retracted 
and locked off when the printing unit goes on impres- 
sion. Flexographic aqueous ink is supplied by the ink- 
ing/coating unit 1 1 0. The remaining "printing units 24, 26 
and 28 are aqufcped for lithographic printing and 
include an inking apparatus SO haying an Inking roDer 
train 62 arranged to transfer ink from an ink fountain 54 
to the plate cyinder 32. TWs fa accomplished with the 
aid of a fountain roller 56 and a ductor roller. The foun- 
tain roller 56 projects into the Ink fountain 54, where- 
upon its surface is wetted wflh printing ink Q. The 
printing ink Q Is transferred Intermittently to the inking 
roller train 52 by the ductor roller. The inking rotier train 
52 eupptfee printing ink Q to the image ares of a printing 
plate P mounted on the plate cylinder 32_ 

The printing ink Q is transferred from the printing 
pfate P to an We receptive blanket B which is mounted 
on the blanket cylinder 34, The Inked Image carried on 
the blanket B Is transferred to a sheet S as the sheet Is 
transferred through the nip between the impression cyl- 
inder 36 and the blanket a 

The inking roller arrangement 52 illustrated In FIG- 
URE 1 is exemplary for use in combination with litho- 
graphic ink printing pistes. It will be understood that 
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dampening roller* (not illustrated) wiD be In direct 
engagement with the lithographic plate P, but are not 
used in combination with the flexographic plate of prim- 
ing unit 22. 

Referring row to FIGURE 4. FIGURE 5 and FIG- 
URE 6. (he "m-iine InWn&toaiing apparatus 10 indudes 
a carnage assembly 68 which supports an applicator 
head 60. The applicator head 60 includes a hydraulic 
motor 62, a tower gear train 64-, an upper gear train 65, 
an applicator roller 66 and a doctor blade assembly 6& 
The external peripheral surface of the applicator roller 
66 \s Inserted into wetting contact with liquid coating 
materia] or ink contained In a reservoir 70, The reservoir 
70 is continuously applied with Ink or coating which is 
circulated through the reservoir 70 from an ofl-prese 
source by a pump {not illustrated). The hydraulic motor 
62 dnVes the applicator roller 66 synchronously with the 
plate cylinder 32 and the blanket cylinder 34 in 
reepon&e to an RPM control signal from the press drive 
(not illustrated) and a feedback signal developed by a 
tachometer 72* While a hydraulic drive motor is pre- 
ferred, an electric drtve m otor can be used 

The applicator roller 66 is preferably a fluid meter- 
ing anilax roller which transfers measured amounts of 
printing ink or ooating material onto the printing plate or 
blanket The surface of an anibx roller is engraved wtth 
an array of doaety spaced, shallow depressions 
inferred as "celle*. Ink or costing material from the res- 
vO**** 70 A 0 " 5 into the cells as the anilax roler turns 
yjhrough the reservoir. The transfer surface of the arfoc 
{jailer is scraped wtth a doctor blade 79 to remove 
; sxcess ink or coating. The ink or coaling remaining on 
^the antac roller is the measured amounts contained 
Swfthin the cells. 

T"* applicator roller 66 is cylindrical and may be 
^constructed In various diameters and lengths, contain* 
jng cells of various sizes and shapes. The volumetric 
Incapacity of en anilcoc roller ts established during manu- 
facturing and is dependent upon the selection of cell 
iLiize, shape and number of cells per unit area. Depend- 
f|ig upon the intended application, the cell pattern may 
Jse fine (many small cells per unit area) or coarse (fewer 
Sanger cells per unit area). 

By applying the ink or coating material through the 
Nn king/coating applicator head 60, more Ink or coaling 
material can be delivered to the sheet $ as compared 
wtth the inWng roller train of a Irthographjc prinfing unit 
Moreover, color Intensity ia stronger and more brilliant 
because the fi olographic Ink Is applied at a much larger 
film thickness than can be applied by the lithographic 
process and Is not diluted by dampening solution 

The rnWng/coating applicator head 60 Indudes side 
frame members 74, 76 that support the applicator roller 
66, gear train 64, gear train 65, doc»r blade assembly 
66 and the drive motor 62. The applicator roSer 66 is 
supported at opposite ends on a tower cradle formed by 
a pair of end plates 78, 80 which hold the applicator 
roller 66 in paralel afignmerrt with the blanket cylinder 
34 (FIGURE S). The side frames 74, 76 are also pro- 



vided with an upper oadls termed by a pajr of stie 
pistes 62, 84 which are verfeafly spaced with respect to 
the lower side plates 76, 60. Each cradle has a pair of 
sockets 79, 81 and 63. 64 respectively, for holding the 

s applicator roller 66 for spot coating or inking engage* 
merit against the plate P of the prate cylinder 32 (FIG- 
URE 4) or the blanket B of the blanks* cylinder 34. 

Preferably, the applicator roller 66 for the upper cra- 
dle (plate) position is an anilax roller having a resilient 

io transfer surface. In the dual cradle arrangement the 
press operator can quickly change over from blanket 
Inking/coating and plate inting/coating with minimum 
press down time, since ft Is only necessary to remove 
and reposition or replace the applicator roller 66. and 

ts wash-up the doctor blade assembly If changing from ink 
10 coating or vice versa. The capability to selectively 
operate In either the ftaogrephic mode or the litho- 
graphic mode and to pnrn or coat from either th a plate or 
blanket position Is referred to herein as the 

*o UTHOFLEX 1 procees. 

Referring again to FIGURE 2 and FIGURE 3, the 
applicator head 60 Is supported by the carriage assem- 
bly 56 In a canflevered, pivotal arrangement which 
allows the dual cradle Inking/coating apparatus 10 and 

as a single cradle Inking/coaling apparatus 1 10 to be used 
between any two adjacent printing units, as well as used 
on the fin* and last printing units of the press. This «s 
made possible by a pair of eentaevered support arms 
86, $0 that are pvvotalry coupled to the aide plates 74, 

90 76, respectively, on a pivot shaft 77. Eaoh support arm 
has a hub portion 88 A, BOA, respectively, and an elon- 
gated shank portion 86B, 90B, respectively 

The cantilevers* support arms are prvctaJiy 
mounted on the printing tower by pivot blocks 92, 94, 

9$ respectively The hub portions 88A, 0OA are joumalfed 
for rotation on phvot shafts 96, 96, respectively. The pivot 
blocte 92, 94 are securely fastened to the tower 1 4D, so 
that the carriage assembly S6 la pivotally suspended 
from the pivot shafts 96, 98 in a cantilevered Ferris sup- 

40 port arrangement The shank portions 8SB, 90B are piv- 
otally coupled to the pivot shaft 77, so that the carriage 
assembly 58 and the applicator head 60 are capable of 
independent rotation wtth respect to each other and with 
respect to tee pivot shaft 77. By thfe arrangement the 

45 applicator head 60 is prvotally suspended from the pivot 
shaft 77, and remains In an upright orientation as the 
support arms rotate from the operative position to the 
fully retracted position, and vice versa. 

Thus, the cradles 78. 80 and 62, 84 position the 

so applicator roller 66 in vertical and horizontal alignment 
with the piate cylinder or blanket cylinder when the 
applicator head Is extended to the operative position, for 
example as shown in FIGURE 4 and FIGURE 5. More- 
over, because of the transverse relationship between 

s$ the hub portion and shank portion of the support arms, 
the applicator head 60 and carriage assembly 58 are 
capable of rotating through a Ferris ere without touching 
the adjacent printing tower. This makes it possible to 
install the Inking/coating apparatus 1 0 on any intermedin 
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ale printing unit tower (T2, T3). and as well a« on the 
first printing unit tower T1 and the test printing unit tower 
T4. Additionally, when tha inking/coating unft io is in the 
operative portion, the lateral projection of the applicator 
head 60 Into the Intorvtsticfi space between printing s 
units is minimized. This assures virtually unrestricted 
operator access is the interststion space between adja- 
cent printing units when the applicator head Is engaged 
in the operative position, and completely unrestricted 
access when the carriage assembly 58 is retracted. 10 

Rotation of the carriage assembly SB to counter- 
clockwise from the retracted, Idle position (shown tn 
phantom In FIGURE 1) to the operative position (FIO 
URE 4 and FIGURE 5). The carriage assembly SB can 
be adapted for dockwfse rotation from the retracted ie 
position to the operative position for engagement of the 
applicator roller to either ihe plate or the blanket on the 
damp en er side of the tower, assuming that access to 
the plate and blanket is not restricted by dampener roll- 
ers or the like. so 

Rotational movement of the support arms 68, 90 is 
assisted by counterweights 1 00, 1 02 which are secured 
to the support arms, respectively, for concurrent rotation 
with respect to the pivot blocks 92. 94. With the passive 
assistance of the counterweights, the press operator ** 
can easily move the ink* no/coating assembly 10 from 
^ the engaged operative position as shc**n in FIGURE 4 
W to the fufly retracted, idl e position as shown in phantom 
in FIGURE 1. Preferably, rotation of the carriage assem- 
y Wy 58 is assisted by a torsion spring, electric motor or 

hydraulic motor. 
\^ The inking/coating apparatus 10 is reieasj&ty 
J* s ; locked Into the operative position as shown In FIGURE 
N 4 by reJeasabfe latch coupings 103. 105 that secure the 
y5 support arms 88, 90 to the press side frames 14, 15, ss 
ff: respectively, of the printing unit tower T4 In the operative 
'~ position. Coatfng engagement of the appSeaior roller 86 
L,, against the blanket cylinder 34 Is produced by power 
h! actuators, preferably pneumaUc cytinders 104, 106 
4} which have extendable/retractable power transfer arms *o 
£3 104 A, 106 A, respectively. The pneumatic cylinder 104 is 
y3 pivotaJly coupled to the support arm 68 by a pivot Enk- 
p age 103, and the second pneumatic cylinder 105 Is pJv- 
; * otally coupled to the support arm 90 by a pivot linkage 
^ 1 09, in response to actuation of the pneumstfc cylinders <a 
104, 1 06, the pcwer transfer arms ars retracted As the 
transfer arms retract, the Wdngtaoatfng head 60 Is 
rotated countardockwtse on the pivot shaft 77, thus 
moving the applicator roller 66 into coating engagement 
with the blanket cylinder 34. so 

The pivot linkage 108 includes a befl crank 111 
which is mounted tor pivotal movement on a pin 113. 
, The pin 1 13 is supported by a devis plate 1 15 which * 
attached to the support arm 88. One end of the bel 
crank is prvotaiiy coupled to the actuator arm 104A, and ss 
a cam roller 1 17 Is mounted for rotation on its opposite 
end. 

The cam roller 117 is engagable against an adjust- 
able stop 1 1 8 which Is rigidly secured to the side plate 



74 Counterclockwise shifting of the handle H rneves a , 
cam follower 121 into a latch pocket 123 of a receiver 
Week 125 as the cam roller 117 Is moved into engage- 
ment with the adjustable stop 1 19 In the interlocked, 
operative position. Referring to FIGURE 4, FIGURE 5 
and FIGURE 6, the receiver block 125 Is secured to the 
delivery side of the printing unit tower by machine 
screws. 

When the pUte P goes on impression, power le 
applied to the pneumatic actuator 104 and the power 
transfer arm 104A retracts, thus causing the ben crank 
1 1 1 to rotate counterclockwise about the pin 1 13. "Hie 
torque eppied by the pneumatic actuator 104 is trans- 
mitted to the epp&catof head 60 through the cam roller 
117 end the adjustable stop 119, CourtercJockwise 
movement of the applicator head 60 relative to the sup- 
port shaft 77 carries the applicator roller 66 Into engage- 
ment with the plate P. 

The adjustable stop 119 has a threaded bolt 119A 
which Is engagable with the cam roller 117, The stilting 
point of engagement is preset so that the appGcator 
roller 66 fe property positioned for engagement with the 
plate P or btartat B In the operative posWon when the 
applicator head 60 Is Interlocked with the press frame 
14 and the printing unft goes on Impression. 

Referring to FIGURE 5, an InWng/ooating appara- 
tus 1 10 having « single head is Illustrated. The con* 
struction of this aftarnafive embodiment is identical In all 
respects with the dual head arrangement with the 
exception that only a single gear train and a single era* 
die for holding the applicator roller is provided. In both 
embodiments, the inWng/coating head 60 remains 
upright as it swings through an arc, comparable to the 
movement of a perils wheel. Because of the upright ori- 
entation of the WdngAcoating head 60 as it mcves 
between ihe extended and retracted positions, the usual 
platform spacing between printing unit towers provides 
adequate olearance to permit extension and retraction 
of the carriage assembly S3 without Interference with 
operator acceev to the printing units. This is a significant 
advantage in that rt permits the in-line inMng/coating 
apparatus 10 to operate effectively In the interstation 
space between any adjacent printing units, and without 
Hacking or obstructing access to the cytinders of the 
printing mbs when the inWng/coallng apparatus is fn the 
retracted posifion (as Indicated In phantom in FIGURE 
U 

Moreover, when the InHine InJonay coating appara- 
tus is in the fully retracted posWon, the applicator roller 
66 ie convenient^ positioned on the dampener side of 
the printing unkfor inspection, dean-up or replacement. 
Additionally, the doctor blade assembly is also conven- 
iently positioned for Inspection, removal, adjustment or 
dearHjpi Also, the doctor blade reservoir and coating 
circulation lines can be cleaned while the press Is run- 
ning as well as when the press has been stopped for 
change-over from one type of ink or coating materia] to 
another. 
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When ihe inking/Coating apparatus is used for 
applying an aqueous ink or an aqueous coating mate- 
rial tha water component on the freshly printed finest S 
is evaporated by a high velocity, hot air intefctaflon dryer 
and hlgn volume heat and moisture extractor unfta 112 ff 
and 114, as shown In FIGURE i , FIGURE 4 and FIG- 
URE 5. The dryer/extractor units 112 and 114 are ori- 
ented 10 direct high velocity heated air onto the freshly 
printedfcoored sheets as they are transferred by the 
intarunrt and the intermediate transfer cylinders 36. 40. 70 
By this arrangement, the freshly printed aqueous Ink or 
coating material is completely dry before the sheet is 
overprinted in the next printing unft 

The high velocity, hot air dryer and high perform- 
ance heat and moisture extractor units 1 12, 114 utifize 1* 
high velocity air jets which scrub and breakup the moist 
air level which dings to the surface of each freshly 
printed sheet Within each dryer, high vaiocfty air la 
healed to a high t e m per a ture as it flows across a resist- 
ance heating element wttWn an air delivery baffle tube, 20 
High velocity jets of hot air are diacharged through mul- 
tiple airflow apertures through an ocxtture zone Z 
(FIGURE 4 and FIGURE 5) onto the freshly 
printed/coated sheet S as H is transferred by the transfer 
cylinder 36 and intermediate transfer cylinder 40. * 
respectively. Each dryer assembly includes a pair of air 
delivery dryer heads which are arranged in spaced, 
^dde-by-side relation aa shown In FIGURE 4 and FIG- 
URES. 

J 1 ^ Tha high velocity, hot moisture-laden air displaced 
Worn each freshly printed sheet is extracted from tha 
hfryer exposure zone 2 and completely exhausted from 
Ipe printing unit by the high volume extractor*. Each 
Retractor head includes a manifold coupled to the dryer 
. ^(eads and draws the moisture, volatile* and high veloc- 35 

hot air through a longitudinal gap between the dryer 
breads. According to this arrangement, each printed 
ssheet is dried before ft is run through the next printing 
Spit 

^3 The water-based Inks used in ftexographic printing 40 
pjry at a relatively moderate drying temperature pro- 
dded by the tntersiation high velocity hot air dry- 
M^extractors 112. 114. Consequently, print quality is 
Cijbstarrtially improved since the aqueous ink Is dried si 
|each printing unit before it enters the next printing unit «s 
~ Moreover, back-trapping on the blanket of the next print- 
ing unit is completely eliminated. This inters: stion drying 
arrangement makes it possible to prim aqueous inks 
suen as metallic ink and opaque wHte ink at one print- 
ing unit and then overprint at the next printing unit so 

This arrangement also permits the first printing untt 
to be used as a coater in which an aqueous coating is 
applied to low grade paper, for exarrple recycled paper, 
totrap and seal in lint dust spray powder and other 
debris and provide a smoother, durable surface that can ss 
be overprinted in the next printing unit The first down 
coating seals the surface of the lew grade, rough sub- 
strate and improves overprinted dot definition while pre- 
venting strike-through and show-through. A UV-eurable 
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protective and/or decorative coatinQ can be applied over 
the first down overprinted (aqueous) coating in the last 
printing unit 

Preferably, the appGcator rolier 66 is constructed of 
meat or ceramic when it is used for applying a costing 
material to the blanket B on the cylinder 3d. When the 
applicator roller 66 is applied to the plate, ft is preferably 
constructed as an anttox roller having a reeftent transfer 
surfeceJor engaging a ftaographic printing plate. Suita- 
ble resflient roller surface materials Include Buna N syn- 
thetic rubber and EPDM (terpdymar elastomer). 

It wIB be appreciated that the fnWngfcoatirxi appara- 
tus 10 is capable of applying a wide range of Ink types, 
including fluorescent (Day Glo). pearfescent, metaflics 
(gold, silver and other metaffice), glitter, scratch art 
sniff (microencapsulated fragrance), scratch and 
reveal, luminous, pre$sur»enshive adhesfves and the 
Rke* 

The press operator can eliminate the dampener 
roller assembly altogether, and the InMngfcoating appa- 
ratus 10 can selectively apply aqueous inks and coat- 
ings to a fia&graphfc or waterless printing plate and the 
blanket Moreover, overprinting of the aqueous Ink* and 
coatings can be canned out in the next printing unit since 
the aqueous inks and coatings are completely dried by 
the high velocfty, ha ejr interstation dryer and high vol- 
ume heat and moisture extractor assembly. 

The aqueous inks end coatings as used in the 
present invention contain colored pigments and/or solu- 
ble dyes, binders thai fix the pigments onto the surface 
of the printed sheet and waxes, defeamers and thicken- 
ers. Aqueous printing Inte predominancy contain water 
as a sclent diluent and/or vehicle. The thickeners 
which are preferred tndude algonates, starch, cellulose 
and its derivatives, for example cellulose esters or cellu- 
lose ethers and the like, Coloring agents inducing 
organic as well as inorganic pigments may be derived 
from dyes which are insoiible in water* Alec the printing 
ink may contain water and can be predominantly glycol 
or the like, with the pigment being bound by an appropri- 
ate resin. Whan metaJ&c Inte are printed, the cells of the 
arte rofier must be appropriately sized to prevent the 
metal panicles from getting stuck within the ceils. The 
cell size is critical, and for metallic gold ink, the anUcx 
roller should have a screen line count in the range of 
1 75-300 lines per inch (03-118 fines per cm). 

The inking/coating apparatus 1 0 c*n also apply UV- 
curabie inks and coatings. If UV-curable Inks and coat- 
ings are utilized, ultraviolet dryers/extractors are 
installed adjacent the high velocity hot air dryer/extrac- 
tor unite 112. irrespectively. 

It wifl be appreciated that the Inking/coating appara- 
tus 1 0 described herein makes It possible to selectively 
operate a printing unit in either the ftaographic printing 
mode or the lithographic printing mode, while also pro- 
viding the capability to print or coat from efther the plate 
or blanket position. The dual cradle support arrange- 
ment of the present Invention makes It possible to 
quicWy change over from inking/coating at the blanket 
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cylinder position to Inking/coating at the prats cySnder 
position with minimum press down-time, $inca it is only 
necessary to remove and reposition or replace the 
applicator roller 66 while the prinflng/tniong apparatus is 
in the retracted position. 

Moreover, 1he press operator may elect to spot or 
overall coat with aqueous ink/coating from the plate dur* 
ing one job, and then spot and/or overall coat from toe 
blanket during the next job. Since the doctor blade 
assembly can be flushed and wasfred-ip quickly and 
the appileator roller can be replaced quickly, ft fe possi- 
ble to spot coat or overall coat from the plate position or 
the blanket position with aqueous Inks or coatings dur- 
ing the first press run and then spot coat or overall coat 
with UV-curabia inta or coalings from the plate posrtbn 
or from the blanket position during the next press run. 
The irikingfcoatrng apparatus 10 Is completely out of the 
way In the retracted position; consequently; the doctor 
blade reservoir and supply lines can be flushed and 
washed-up by automatic wash-up equipment while the 
printing unit is printing another job. 

The positioning of the applicator head and roller 
assembly relative to the plate and blanket is repeatabfe 
to a predetermined, preset impression position. Conse- 
quently, no printing unit adjustment or alteration Is 
required, except for flushing the doctor blade assembly 
and cleaning or replacing the applicator roller to accom- 
modate a different kind of ink or coating material 
Although manual extension and retraction have bean 
descnbed In connection with the exemplary embodi- 
ment extension to the operative position and retraction 
to a non-operative idle position can be carried out auto- 
matically by hydremic or electric motor eervomecha- 
nisms- 

The Ferns wheel support arrangement allows the 
inking/coating apparatus to operate etTecttvery in the 
interstapon space between any adjacent printing units, 
as well as on the first or last printing units d the press, 
without blocking or obstructing the Irrterstation space or ' 
restricting operator access to the cylinders of any of the 
printing unrta. 

Finally, because the inkfnoycoating apparatus of the 
present Invention is mounted on a printing unit tower 
and is extendable to the operative position without 
requiring aojustment or alteration of the printing unit cyl- 
inders, h can be used fat applying printing ink or coating 
material to the blanket cylinder of a rotary offset web 
press, or to the blanket of a dedicated coating unit 



Claims to 

1. Inking/coating apparatus (10) for use in a printing 
press (12) of the type having a printing unit (22, 24, 
26, 28) on which a plate cylinder (32), a btenkat cyl- 
inder (34) and an Impression cylinder (36) are 5* 
mounted for rotation, wherein the InMng/coafing 
apparatus is characterized by: ] 
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an eppfcator head (60) for applying ink or coat- 
ing material to s plate (?) mounted on the piate 
cylinder or to a blanket (8) mounted on the 
blanket cylinder, either separately or slmuttane* 
ousty when the inkinovcoating apparatus Is in 
an operative position relative to tha plate and 
blanket cylinders; and, 

a car riage assembly (58) lor moving the appli- 
cator head to the operative position In which 
the applicator heed Is disposed laterally adja- 
cent to the plate and blanket cytinders and for 
moving the applicator head from the operative 
position to a retracted position in which the 
applicator head is elevated with respect to the 
plats and blanket cylinder*. 

tnkSngfcoaiing apparatus (10) as set forth In claim 1 , 
wherein the carriage assembly (B8) is character- 
ized by: 

a support arm (M, 90) having a first end por- 
tion (MA) constructed tor pivotal attachment to 
the printing unit and having a secord and por- 
tion (esS) prvotany coupled to the appKcator 
head (60), the applicator head being movable 
on the support arm to the operative position. 

Inking/coating apparatus (10) as set forth in riaim 1 , 
characterized In that e counterweight (100. 102) is 
coupled to the carriage assembly. 

Inkng/eoating apparatus (10) as set forth in claim 1 , 
wherein the applicator head (60) Is characterized 
by: 

a doctor bbde assembly (68) having a reser- 
voir (70) tor receiving ink or liquid coating mate- 
ria); and. 

an applcator roller (68) coupled to the doctor 
blade assembly In fWd communlcatfon with the 
reservoir, the applicator roller being engagable 
with a printing plate (P) on the plate cyflnderor 
with a blanket (B) on the blanket cylinder when 
the applicator head (60) Is In the operative 
position. 

InWng/coating apparatus (10) as set forth In claim 4, 
characterized tn that the appficator rotter (66) Is an 
enliox rofler having a resilient transfer surface. 

InWng/boatSng apparatus (1 0) as set forth In darn i . 
characterized in that: 

a power actuator (104, 106) is movabiy coupled 
to the applicator head (60). the power actuator 
having a power transfer arm (104A, 106A) 
which Is extendable and retractable; and, 
m o vement converting apparatus (106) is ecu* 
pled to the power transfer arm for converting 



7 



13 



EP0 741 025 A2 



extension or retraction movement of the power 
transfer arm into pivotal movement of the appli- 
cator head (60) relative to the carnage assam- 

Wy. 

7. Inking/coaling apparatus (10) *s Get forth In claim 6, 
wherein tha rrxavernent converting apparatus (108) 
Is characterized by. 

a bef! crank plate (111) having a* first end per* 
tion coupled to the power transfer arm and hav 
"mg a second end ponton for engaging a stop 
member; 

a stop member (119) secured to the applicator 
head (60); and, 

a da/rs plate (115) secured to the carriage 
assembly (58) and pivotaJly coupled to the befl 
crank pis 



m 
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inWng/caafing apparatus (1 0) as set forth in daim 1 , 
wherein the applicator head (60) la characterized 

by: 

first and second side frame members (74. 76) 
ptvotaffy coupled to the carriage aeaambfy (58): 
a doctor blade assembly mounted on the first 
and second side frame member* the doctor 
bfade assembly Including a reservoir (70) for 
receiving ink or liquid coaling materia): 
a cradle assembly C7S, 80), (82, 84) mounted 
on tha first and second aide frame membore, 
respectively; 

an applicator roller (66) mounted for rotation on 
the cradle assembly and coupled to the doctor 
blade assembly for ralfino contact with ink or 
coating material in the reservoir, the applicator 
roller being engagable with a printing plate (P) 
on the plate eyffnder (32) or with a blanket (B) 
on the blanket cylinder (34) when the applicator 
head (60) is in the operative position; and, 
a drive motor (62) coupled to the applicator 
roller tor rotating the applicator roflar. 



9£? Inking/coating apparatus (1 0) as set forth in daim 8, 
^.characterized in that «f 

the cradle assembly (79, 80) has first and sec- 
ond sockets (79. 81) deposed on the first and 
second side frame members respectively; and, 
the applicator roller (66) ts mounted tor rotation go 
on the first and second sockets. 

10. InWng/eoating. apparatus (1.0) as set forth in daim a, 
' characterized in thai 



posed on the first and second side frame mem- 
bers, respectively; end, 

the applicator roller (66) is selectively mocrtta- 
ble for rotation on either the first and second 
s , sockets or on the Wrd and fourth sockets tor 

applying ink or coating material to either the 
plate or blanket when the applicator head is in 
tha cperatJve position. 

io ii. Intang/coating apparatus (10) as setforth in claim l, 
wherein the applicator head (60) is characterized 
by: 

a first cradle (78, 80) for supporting an apples- 
Tff tor roller (680 for engagement with tha plats 

when the Inking/coating apparatus is in tha 
operative position; and 

a second oracle (62. 84) tor supporting an 
applicator rofler (66) tor engagement with the 
so blanket (B) when the inJangfcoaiing apparatus 

is in the operattve position. 

12. InMng/coattrxj apparatus (1$ 

wherein the carriage assembly Is characterized by; 



a support arm (88, 90) having a first end por* 
tfon prvotaly coupled to the printing unft (88A, 
90 A) and having a second end portion (886, 
90B); 

a common pivot shaft (77) on which the sip- 
port arm second end portion and the ink- 
ing/coating apparatus are plvotalfy mounted; 
and. 

male and female latch members (103, 106) 
coupled between the common pivot shaft and 
the printing unit wtth one of the latch members 
being secured to the common pivot shaft and 
the other latch member being constructed for 
attachment onto the printing unft, the latch 
members being mateable in interiocWng 
engagement when the eppQcator head (60) is 
tn the operative position. 

IX lnWng/coafing^3paratus(10) assettorthindsim i ( 
wherein the applicator heed (60) and the printing 
unit are characterized by: 

mala and female latch coupling members (103, 
105) mounted on the carriage assembly (58) 
and on the printing unft tor reieasably latching 
the carriage assembly In interlocking engage* 
merit wtth the printing unit when the applicator 
head is In the operative posrtba 



the cradle assembly (78. 80), (82, 84) Includes 
first and second sockets (79, 81) dispo se d on 
the first and second side frame members, 
respectively and third and fourth sockets dis- 



ss 14, lnldng^coatlngappa/atu«(10)asseifbrthinclBim1. 
wherein the carriage assembry (58) is character* 
ized by an elongated shank portion (68a 90S) and 
a hub portion (88A, 90A), the elongated shank por* 
tion being pivotalfy coupled to the applicator head 
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(60) and the hub pardon being constructed for piv- 
otal attachment onto the printing unit 

15. A rotary offset printing p^ess (12) having first and 
second printing units (22, 24) and the inking/coat- s* 
Ing apparatus (10) of daim 1 is movab/y coupled to 
the first printing unit (22) as set forth in claim 1. 
characterized by: 

a dryer (112) mounted on the first printing unit fo 
adjacent th« Impression cylinder (36) of the first 
printing unit for discharging healed air onto a 
freshly printed substrata while the freshly 
printed substrate Is in contact with said Impres- 
sion cylinder, is 

16. A rotary offset printing press (12) as defined in 
daim 15, characterized In that 
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impression cylinder (36) and the blanket (B)- 
and, 

drying the Ink or coating material on the freshly 
printed substrate before the substrata Is subse- 
quently processed. 

19. A method tor rotary offset printing as defined in 
daim 18, wherein the drying; etap is characterized 
by. 

discharging high velocity, heated air onto the 
freshly printed/coated substrate (S) while the 
freshly prtrrtsdfco at ed substrate is in contact 
with the impression cylinder (36) of the first 
printing unH (22). 

2a A method far rotary offset printing as defined in 
dakn 18, characterized by the steps; 



an extractor (1 12E) is disposed adjacent the 
dryer for extracting hot air, moisture and vola- 
tile* from an closure zone (Z) between the 
dryer and the freshly printed substrate, 

17. A rotary offset printing press (12) as defined In 
daim 1 S, characterized in that: 

an intermediate transfer cylinder (40) is cou- 
pled in sheet transfer relation with the Irrpres- 
slon cylinder (36) of the first printing unit (22); 
'and, 

an interatatlon dryer (1U)1s disposed adjacent 
the intermediate transfer cylinder for discharg- 
ing heated air onto a freshly printed or coated 
substrate after it has been transferred from the 
impression cylinder of the first printing unK and 
while It to In contact with the intermediate trans- 
fer cyfinder (40). 

I6w A method for rotary offset printing in a printing 
press (12) of the type inducfing first and second 
rotary otteet priming unhs (22, 24), and using aque- 
ous or UV-ourable printing ink or coating material in 
the operation of at least the first printing unit char- 
acterize by the following steps performed at each 
printing unit In succession; 

spot or overall coating i plate (P) with aqueous 
ink/aqueous coating material or UV-eurable 
ink/UV-curable coating material; 
spot and/or overall coating a blanket (B) wtth 
aqueous Inkfaqueous coating material or UV- 
curable ink or UV-ourabie coating material; 
transferring the priming ink or coating material 
from the printing plate (P) to the blanket (B); 
transferring the inked or coated image from the 
blanket to a substrate (S) as the substrate Is 
transferred through the nip between the 
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transferring the freshly printed substrate (S) 
from the first printing unit (22) to an intermedi- 
ate transfer cylinder (40); and, 
drying the freshly printed substrate while His in 
contact «4th the intermediate transfer cylinder. 

21. A method for rotary offset printing as defined in 
daim 18, characterized by the step: 

extracting hot air, moisture and volatile* from 
an exposure zone © above the freshly 
printed/coated substrate (S) while the freshly 
printed/coated substrate is m contact wfth the 
impression cylinder (36). 

22. A method for rotary offset printing as defined in 
daim 18, characterized by the steps: 

applying a primer coating of an aqueous coat* 
ing material or UV<urable coating material to a 
substrate (6) *i the first printing unit (2?) ; and, 
drying the primer coaling on the substrate 
before the substrate is processed In the second 
printing urvt 
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DECLARATION OF STEVE M. GARNER 

TO: The Honorable Commissioner of Patents and Trademarks 
Washington, D.C 20231 

SIR: 

I, Steve M. Garner, declare on my oath the following: 

1 . "I am over twenty-one (21) years of age, have never been convicted of a felony, 
and am competent to make this testimony. I am Regional Sales Manager, South Central Region 
for Harris and Bruno (Central Office: Roseville, California). I reside at 209 Mill Creek Drive, 
Arlington, Texas 76010. My curriculum vitae is attached hereto as Exhibit A. 

2. "I was employed by Printing Research, Inc. ("PRI") from about April of 1994 
through March of 2000. From the time I came to work until January 1 997, 1 was Vice President 
of Sales for PRI, thereafter President through January 1998, and have held various other 
positions at PRI from January 1998 until my departure at the end of March, 2000. 

3. "During the second half of 1994, during my tenure as Vice President of Sales of 
PRI, John Bird reported to me as Sales Manager. It became known to me during the summer of 
1 994 that Williamson Printing Corporation (" WPC") was seeking to purchase a number of IR 
and UV dryers for its new Heidelberg presses, the first of which was scheduled to arrive in late 
1994. WPC's investment in a series of offset lithographic presses represented a double 
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opportunity to PRI - first to sell dryers and other after-market equipment to WPC, and second, 
to establish ourselves with Heidelberg Drucksmachinen A.G. and its American subsidiary 
Heidelberg U.S.A., Inc. as a supplier of drying systems. John Bird brought to PRI some "rack- 
back" blanket / plate coater technology, and PRI had available for sale as of mid- 1994 a linear 
rack-back coater for end-of-press application. 

4. There came a time during the fall of 1994 that John Bird came to me indicating 
that WPC wanted for us to go with a flexographic rack-back device up front in one or more of 
the forthcoming Heidelberg presses to be installed at WPC, instead of at the end, as they had 
always previously been installed. Bird did not tell me who the inventors were of the process - 
whether they were employees of WPC or PRI employees. At this time, I don't recall being told 
about the WIMS process of WPC, which issued shortly thereafterwards on December 6, 1994 
as U.S. Pat. 5,370,976 (Jesse Williamson and others at WPC). 

5. In October of 1994, PRI ran some tests for Rexham, a packaging converter 
company in Charlotte, North Carolina. We printed some metallic gold inks for Rexham as 
samples, some of which were preprinted. These were printed using an anilox roller at the end 
of PRI's two-color ("2/c") press. We were testing the gold inks for borders for cigarette carton 
customers. We later converted their end-of-press tower coater to an anilox coater. I showed 
some of our solid gold work on cigarette carton stock to Jesse Williamson in October, 1994. 

6. PRI started in earnest the design and fabrication of an experimental "ferris wheel" 
or cantilevered, interstation "long-arm" "rack-back" device in the late fall of 1994. I recall 
blueprints of the device starting in December of 1994, with Ron Rendleman starting to make 
parts for the PRI 2/c press in December. At about that time, Bill Davis, of WPC, brought some 
Cyrel™ (duPont) flexographic plates over to PRI, with a design stating, "Williamson Printing 
Corporation", wanting tests using our anilox roller end-of-press coater equipped with these 
Cyrel™ plates so that Bill could ascertain if the plates had satisfactory resolution and he could 
determine the degree of registration problems he would have with the new process - putting the 
flexography printing step first. At about this time (December 1994), Rendleman began a "short- 
arm" modification in anticipation of an installation on WPC coater tower. 
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7. In January of 1995, 1 was in Heidelberg, Germany at the Holiday Inn when Bill 
Davis came up to me, telling me something about some extraordinary results they had achieved 
at the plant of Heidelberg Drucksmachinen A.G. demonstrating a flexography step first 
compared to the older way that they had done it (WIMS), for some Rolex advertisements. I was 
encouraged by this, but would not know until March 20, 1995 when I saw some tests run at 
Williamson Printing Corporation how this would perform with PRI anilox coater. 

8. In late February 1995, PRI installed our "short-arm" "rack-back" device on one 
of the coater towers, a new Heidelberg press at WPC. On or about March 20, 1995, 1 saw some 
tests run simulating the new process of WPC using the "short-arm" PRI pilot device concerning 
a middle-age advertisement - involving the Crusader, as I recall - using a flexographic step 
followed by multiple lithographic steps. Bill Davis and Jim Johnson were in control, giving 
directions to subordinates concerning the use of flexographic plates, flexographic inks and the 
negatives. 

9. At no time during 1994, 1995, 1996 or 1997 did I ever hear Howard DeMoore, 
John Bird, Ron Rendleman, or anyone else at PRI ever indicate that the process of using a 
flexographic step prior to offset lithography was a PRI process or that they invented such a 
process, or any one of them invented such a process. After becoming aware of the Williamson's 
WIMS ( f 976) process, there was never a doubt in my mind that the process of using a 
flexographic step first originated at WPC. PRI did, however, after DRUPA 95 (starting May 5, 
1 995), demonstrate to several clients the feasibility of applying a flexographic material as a first 
down with the idea of overprinting litho in-line. This, of course, could only be demonstrated as 
multiple passes since PRI had only a 2/c press. 

10. In April of 1995, after installation of the experimental pilot "short-arm" device 
at Williamson, PRI ordered from a local printer — Buchanan Lithographies, as I recall - some 
brochures concerning a proposed interstation "ferris wheel" or cantilevered "rack-back". 
Williamson had committed orally to us in February of 1 995 to purchase at least one interstation 
"rack-back" which was currently in design along with the "short-arm", cantilevered device. PRI 
obtained, as I recall, a firm commitment to go ahead with the construction of the device in May 
1995. I recall that as of the DRUPA conference at the start of May 1995, apart from the short- 
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arm device made for WPC, all we had was our brochures, a few parts made by Rendleman for 
the "long-arm" device for the forthcoming PRI interstation press to be installed at WPC and 
some blueprints. By late August 1 995, we had something ready to sell to Williamson in the form 
of an interstation unit. The normal gestation time to make such a device would be 90-1 10 days. 
I do not recall seeing anything in writing or otherwise at PRI concerning the "long-arm" 
proposed interstation device prior to December 1 994, — no invention records, no memoranda, 
no notebooks, no emails, no designs, no blueprints, no advertisements and no parts. Again, prior 
to DRUPA 95 (May 5, 1995), all we had was Williamson's commitment to go forward with the 
interstation design and the "short-arm", end-of-press device installed at WPC. To the best of my 
knowledge, the first time the process taught by Davis- Williamson (U.S. Pat. 5,630,363) was ever 
actually reduced to practice in this country was performed by Williamson Printing Corporation 
at their facility in Dallas shortly after the installation of our first "long-arm" device in late August 
or early September, 1 995. Prior to that time, the process had only, to the best of my knowledge, 
been simulated (multiple passes with the flexography step first) by Williamson Printing 
Corporation in this country in March 1995 (the Brian Liester "Crusaders" poster) and perhaps 
in Germany in January 1995, but not by PRI because of the limitations of our 2/c press unit. 

11. The Buchanan printed brochures in late April 1995 for DRUPA were very 
memorable. They were not printed using a flexography step first. They were printed to be 
available for distribution at the DRUPA Show in Germany scheduled to start May 5, 1995. PRI 
filed its patent application directed to a ferris wheel/cantilevered device on May 4, 1995, to 
protect the company's patent rights. At the DRUPA Show in Germany, I recall we had a non- 
working model of the proposed "ferris wheel" or cantilevered, "long-armed" device on the first 
unit of a mock-up 2/c press. 

12. During late 1 998, 1 became involved with a potential sale of a cantilevered "long- 
armed" device to Hallmark Company. Hallmark knew about the WIMS patent, U.S. Pat. 
5,370,976. Hallmark's attorneys found U.S. Pat. 5,630,363 to Davis and Williamson and 
brought it to PRI's attention. I am not aware of any attempt on the part of Hallmark or PRI to 
approach Williamson to purchase a license to the c 363 patent for Hallmark to use the '363 
process. Howard DeMoore, who owns PRI and is in control of PRI, made a decision not to pay 
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WPC for a license on the grounds, as I understood at the time, that he had been involved in 1 994 
through 1 995 in the design of the cantilevered "rack-back" device to be used in that process — 
in DeMoore's words, he "enabled" them to use the process and on that basis, he reasoned he 
should not have to pay WPC any money. 

The undersigned Declarant stated further that all statements made herein of Declarant's 
own knowledge are true, and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code. 




Steve M. Garner 
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STEVE MART GARNER 
209 Mill Creek Drive 
Arlington, Texas 76010 
(817)26S-8375 



EDUCATION: UNIVERSITY OF TEXAS AT ARLINGTON 
B.S., Mechanical Engineering (Minor: Chemistry) 

MILITARY: U.S. COAST GUARD (Enlisted), Honorable Discharge 
BUSINESS EXPERIENCE: 

1994 - Prfesent PRINTING RESEARCH, INC., Dallas TX 

$12,000,000 company producing custom designed accelerated drying systems, ie. x infrared, 
ultraviolet, forctd hot air, for ihe printing and converting industry. Company 3 s original-product 
was an innovative anti-marking system (Super Blue) still utilized on many sheet fed litho pre^zs 



'97 -'9$ 
*96- ? 9' r 



'94 - '9t 



1^990-1994 



1986 - 199* 



Sales Director - OEM Accounts 

Promote sale of capital equipment to the commercial sheet fed and flexo corrugated printer 
manufacturers. Obtain vendor certification for companies' products with major OEM accounts. 

President, COO 

Assumed President position - duties remained same. 
Executive Vice President, Operations 

Assumed overall operational responsibilities with the objective of developing the organisation 
infrastructure to support the growing capital product line. This involved physical plant 
expansion and technical staffing for engineering, manufacturing and R&D. Continued to 
oversee the company's marketing programs. 

Vice President, Sales & Marketing 

Directed the efforts of the domestic (US and Canada) direct sales group consisting of National 
Sales Manager, Product Manager, and five regional sales personnel during the expansion of the 
product line to include capital equipment sales. Responsible for coordinating the activities of ihc 
international dealer network in the continuing marketing of the original Super Blue product and 
the introduction of a new generation product improvement to major OEM's, Oversaw rhc 
advertising and trade show activities. 

SUN GRAPHIC TECHNOLOGIES, Fort Worth TX 

U.S. Subsidiary corporation for a Japanese publishing organization. Established in 1990 with 
the primary objectives of developing, designing and marketing new technology specifically tor 
the Graphic Art Industry. 

Vice President 

Responsibilities included directing efforts of 10 engineers and technicians in the development 
and testing of new products for the improvement of printing quality with decreased 
environmental impact. Developed marketing programs for the sale and distributipn'of proven 
products into the domestic and international marketplace. Three patents issued-for temperature 
control systems for offset printing presses. 

EPIC PRODUCTS CORPORATION, Dallas TX ^ ^ 

$8,000,000 company involved in the design, manufacture and marketing of custom designed 
equipment far the printing and converting market. s 



1986 



* f " Vice Presidl^P Sales & Marketing 

Duties involved the direct sale of all products in the U,S. as well as overseeing and coordinating 
activities of international dealers in both Japan and Europe. Clients were printing and publishing 
companies as well as OEM accounts. Sales revenues increased an average of 20% per vcar 
during tenure. 
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1973 - 1985 



'84 -'J 5 



& '82 - '84 



'73 - 7 7t 



CONSOLIDATED ENGRAVERS CORPORATION, Charlotte NC 

$25,000, 000 company serving the converting, packaging and textile industries in the production 
of engraved cylinders for printing, coating and embossing. 

General Manager, Southwest Plant, Lancaster TX 

Responsibilities included regional sales activity and plant production Facility >idfTcd 25 
personnel involved m engraving, manufacturing and electroplating of aniiox rollers used in the 
converting industry. Clients included major packaging operations in the corrugated, paperboard, 
film and foil industries. 

DAHLCREN INTERNATIONAL, Dallas TX 

$25,000,000 company manufacturing custom designed equipment for printing and popar 
converting industry. 

General Manager -Europe 

Responsible for the parent company's European operations, which included a sales-service 
office in Brussels. Belgium and a manufacturing subsidiary in Augsburg, West Germany The 
markets served by this operation included printing and publishing companies as well as the 
major OEMs producing equipment for worldwide distribution. 

Vice-President - Product development 

Responsibilities included management of all engineering groups, i.e., design engineering, 
production engineering and manufacturing engineering, in addition, coordinated activities 
related to the evaluation, design and testing of new products. 

Vice-President - Sales 

Responsible for company total sales activities, which included five domestic regional sales 
managers, OEM sales, converting equipment sales, sales-service offices in Europe and Japan. 
Participated in the development and implementation of marketing plans for all company 
products, including budgets, projections, forecasts, dealer training, advertising and trade show 
participation. 

International Marketing Manager 

Coordinated sales and marketing activities for company's European Branch office in Brussels. 
Belgium. In 1975, assumed full managerial responsibility for office, including P & L, Technical 
Support Staff, and Sales/Marketing expansion. Set up Dealer/Distribution Program in major 
European countries. During this time, the European branch grew to produce from Jess than 10% 
to over 50% of company's total revenue. 



